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EXCESSIVE POWER CONSUMPTION

2

Conventional MIMO Receiver

• Full-resolution ADC (12 – 16 bits)
• Full RF chains (!"# = !%)

Millimeter wave communications  “large number of antennas”  +  “high sampling rate” 

• Fixed low-resolution ADC (<<12bits) 
• Full RF chains (!"# = !%)

Low-resolution ADC receiver
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Low resolution 

. . .  

RF 
chain

RF 
chain

RF 
chain

RF 
chain

Conventional Solution A

Baseband
Combiner

AADC

AADC

AADC

WBB
<latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="POEpvwL6Fj2LVmOJAQ/FhaRIQq0=">AAAB7XicbZBPS8MwGMbfzn9zTq1evQSH4Gm0XtSbzIvHCdYN1lLSLN3CkrQk6WCUfhMvHlT8Ot78NmZ/Drr5QODH8yS8b54k50wbz/t2alvbO7t79f3GQfPw6Ng9aT7rrFCEBiTjmeonWFPOJA0MM5z2c0WxSDjtJZP7ed6bUqVZJp/MLKeRwCPJUkawsVbsumWYpKhXxWWoBOp0qthteW1vIbQJ/gpasFI3dr/CYUYKQaUhHGs98L3cRCVWhhFOq0ZYaJpjMsEjOrAosaA6KhebV+jCOkOUZsoeadDC/f2ixELrmUjsTYHNWK9nc/O/bFCY9CYqmcwLQyVZDkoLjkyG5jWgIVOUGD6zgIlidldExlhhYmxZDVuCv/7lTQiu2rdt/9GDOpzBOVyCD9dwBw/QhQAITOEF3uDdKZ1X52PZVs1Z1XYKf+R8/gDag5GF</latexit><latexit sha1_base64="POEpvwL6Fj2LVmOJAQ/FhaRIQq0=">AAAB7XicbZBPS8MwGMbfzn9zTq1evQSH4Gm0XtSbzIvHCdYN1lLSLN3CkrQk6WCUfhMvHlT8Ot78NmZ/Drr5QODH8yS8b54k50wbz/t2alvbO7t79f3GQfPw6Ng9aT7rrFCEBiTjmeonWFPOJA0MM5z2c0WxSDjtJZP7ed6bUqVZJp/MLKeRwCPJUkawsVbsumWYpKhXxWWoBOp0qthteW1vIbQJ/gpasFI3dr/CYUYKQaUhHGs98L3cRCVWhhFOq0ZYaJpjMsEjOrAosaA6KhebV+jCOkOUZsoeadDC/f2ixELrmUjsTYHNWK9nc/O/bFCY9CYqmcwLQyVZDkoLjkyG5jWgIVOUGD6zgIlidldExlhhYmxZDVuCv/7lTQiu2rdt/9GDOpzBOVyCD9dwBw/QhQAITOEF3uDdKZ1X52PZVs1Z1XYKf+R8/gDag5GF</latexit><latexit sha1_base64="wSaY6os6u1YXGoeGDoq6ttWdTnw=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0m8qLdSLx4rGFtoQthsN+3S3STsbgol5J948aDi1Z/izX/jts1BWx8MPN6bYWZelHGmtON8W7WNza3tnfpuY2//4PDIPj55UmkuCfVIylPZj7CinCXU00xz2s8kxSLitBdN7uZ+b0qlYmnyqGcZDQQeJSxmBGsjhbZd+FGMemVY+FKgTqcM7abTchZA68StSBMqdEP7yx+mJBc00YRjpQauk+mgwFIzwmnZ8HNFM0wmeEQHhiZYUBUUi8tLdGGUIYpTaSrRaKH+niiwUGomItMpsB6rVW8u/ucNch3fBAVLslzThCwXxTlHOkXzGNCQSUo0nxmCiWTmVkTGWGKiTVgNE4K7+vI68a5aty33wWm2O1UadTiDc7gEF66hDffQBQ8ITOEZXuHNKqwX6936WLbWrGrmFP7A+vwBLAaS5A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit>
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Nr
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Hybrid beamforming receiver

• Full-resolution ADC (12 – 16 bits)
• Fewer RF chains (NRF << Nr) 

Conventional Solution B
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WBB
<latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="POEpvwL6Fj2LVmOJAQ/FhaRIQq0=">AAAB7XicbZBPS8MwGMbfzn9zTq1evQSH4Gm0XtSbzIvHCdYN1lLSLN3CkrQk6WCUfhMvHlT8Ot78NmZ/Drr5QODH8yS8b54k50wbz/t2alvbO7t79f3GQfPw6Ng9aT7rrFCEBiTjmeonWFPOJA0MM5z2c0WxSDjtJZP7ed6bUqVZJp/MLKeRwCPJUkawsVbsumWYpKhXxWWoBOp0qthteW1vIbQJ/gpasFI3dr/CYUYKQaUhHGs98L3cRCVWhhFOq0ZYaJpjMsEjOrAosaA6KhebV+jCOkOUZsoeadDC/f2ixELrmUjsTYHNWK9nc/O/bFCY9CYqmcwLQyVZDkoLjkyG5jWgIVOUGD6zgIlidldExlhhYmxZDVuCv/7lTQiu2rdt/9GDOpzBOVyCD9dwBw/QhQAITOEF3uDdKZ1X52PZVs1Z1XYKf+R8/gDag5GF</latexit><latexit sha1_base64="POEpvwL6Fj2LVmOJAQ/FhaRIQq0=">AAAB7XicbZBPS8MwGMbfzn9zTq1evQSH4Gm0XtSbzIvHCdYN1lLSLN3CkrQk6WCUfhMvHlT8Ot78NmZ/Drr5QODH8yS8b54k50wbz/t2alvbO7t79f3GQfPw6Ng9aT7rrFCEBiTjmeonWFPOJA0MM5z2c0WxSDjtJZP7ed6bUqVZJp/MLKeRwCPJUkawsVbsumWYpKhXxWWoBOp0qthteW1vIbQJ/gpasFI3dr/CYUYKQaUhHGs98L3cRCVWhhFOq0ZYaJpjMsEjOrAosaA6KhebV+jCOkOUZsoeadDC/f2ixELrmUjsTYHNWK9nc/O/bFCY9CYqmcwLQyVZDkoLjkyG5jWgIVOUGD6zgIlidldExlhhYmxZDVuCv/7lTQiu2rdt/9GDOpzBOVyCD9dwBw/QhQAITOEF3uDdKZ1X52PZVs1Z1XYKf+R8/gDag5GF</latexit><latexit sha1_base64="wSaY6os6u1YXGoeGDoq6ttWdTnw=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0m8qLdSLx4rGFtoQthsN+3S3STsbgol5J948aDi1Z/izX/jts1BWx8MPN6bYWZelHGmtON8W7WNza3tnfpuY2//4PDIPj55UmkuCfVIylPZj7CinCXU00xz2s8kxSLitBdN7uZ+b0qlYmnyqGcZDQQeJSxmBGsjhbZd+FGMemVY+FKgTqcM7abTchZA68StSBMqdEP7yx+mJBc00YRjpQauk+mgwFIzwmnZ8HNFM0wmeEQHhiZYUBUUi8tLdGGUIYpTaSrRaKH+niiwUGomItMpsB6rVW8u/ucNch3fBAVLslzThCwXxTlHOkXzGNCQSUo0nxmCiWTmVkTGWGKiTVgNE4K7+vI68a5aty33wWm2O1UadTiDc7gEF66hDffQBQ8ITOEZXuHNKqwX6936WLbWrGrmFP7A+vwBLAaS5A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit><latexit sha1_base64="+fsD88OtNfHZYVBUQ35DHEpntWA=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEUG+lXjxWMLbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDVh8MPN6bYWZelHGmtON8WbW19Y3Nrfp2Y2d3b//APjx6VGkuCfVIylPZj7CinAnqaaY57WeS4iTitBdNbud+b0qlYql40LOMBgkeCRYzgrWRQtsu/ChGvTIsfJmgTqcM7abTchZAf4lbkSZU6Ib2pz9MSZ5QoQnHSg1cJ9NBgaVmhNOy4eeKZphM8IgODBU4oSooFpeX6MwoQxSn0pTQaKH+nChwotQsiUxngvVYrXpz8T9vkOv4OiiYyHJNBVkuinOOdIrmMaAhk5RoPjMEE8nMrYiMscREm7AaJgR39eW/xLto3bTc+8tmu1OlUYcTOIVzcOEK2nAHXfCAwBSe4AVercJ6tt6s92VrzapmjuEXrI9vLUaS6A==</latexit>

. . .  
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RF 
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RF 
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NRF
<latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit><latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit><latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="YcdVFt98ot6yyYbd7DE1gzjDpd0=">AAAB5XicbZDNSgMxFIXv+Ftr1erWTbAIrsqMG3UnCOJKqji22A4lk95pQ5PMkGSEMvQt3LhQ8ZXc+TamPwttPRD4OCch9544E9xY3//2VlbX1jc2S1vl7crO7l51v/Jo0lwzDFkqUt2KqUHBFYaWW4GtTCOVscBmPLya5M1n1Ian6sGOMowk7SuecEats55uu0VHS3J/Pe5Wa37dn4osQzCHGszV6Fa/Or2U5RKVZYIa0w78zEYF1ZYzgeNyJzeYUTakfWw7VFSiiYrpxGNy7JweSVLtjrJk6v5+UVBpzEjG7qakdmAWs4n5X9bObXIeFVxluUXFZh8luSA2JZP1SY9rZFaMHFCmuZuVsAHVlFlXUtmVECyuvAzhaf2i7t/5UIJDOIITCOAMLuEGGhACAwUv8AbvnvFevY9ZWyvevLYD+CPv8wczbo7u</latexit><latexit sha1_base64="YcdVFt98ot6yyYbd7DE1gzjDpd0=">AAAB5XicbZDNSgMxFIXv+Ftr1erWTbAIrsqMG3UnCOJKqji22A4lk95pQ5PMkGSEMvQt3LhQ8ZXc+TamPwttPRD4OCch9544E9xY3//2VlbX1jc2S1vl7crO7l51v/Jo0lwzDFkqUt2KqUHBFYaWW4GtTCOVscBmPLya5M1n1Ian6sGOMowk7SuecEats55uu0VHS3J/Pe5Wa37dn4osQzCHGszV6Fa/Or2U5RKVZYIa0w78zEYF1ZYzgeNyJzeYUTakfWw7VFSiiYrpxGNy7JweSVLtjrJk6v5+UVBpzEjG7qakdmAWs4n5X9bObXIeFVxluUXFZh8luSA2JZP1SY9rZFaMHFCmuZuVsAHVlFlXUtmVECyuvAzhaf2i7t/5UIJDOIITCOAMLuEGGhACAwUv8AbvnvFevY9ZWyvevLYD+CPv8wczbo7u</latexit><latexit sha1_base64="aRAS/+LzrFlE0HyllF1WlfCoYzk=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m8qLeiIJ6kirHFNpTNdtMu3d2E3Y1QQv6FFw8qXv053vw3btsctPXBwOO9GWbmhQln2rjut1NaWl5ZXSuvVzY2t7Z3qrt7DzpOFaE+iXms2iHWlDNJfcMMp+1EUSxCTlvh6HLit56o0iyW92ac0EDggWQRI9hY6fGml3WVQHdXea9ac+vuFGiReAWpQYFmr/rV7cckFVQawrHWHc9NTJBhZRjhNK90U00TTEZ4QDuWSiyoDrLpxTk6skofRbGyJQ2aqr8nMiy0HovQdgpshnrem4j/eZ3URGdBxmSSGirJbFGUcmRiNHkf9ZmixPCxJZgoZm9FZIgVJsaGVLEhePMvLxL/pH5ed2/dWuOiSKMMB3AIx+DBKTTgGprgAwEJz/AKb452Xpx352PWWnKKmX34A+fzB2l9kEU=</latexit><latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit><latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit><latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit><latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit><latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit>

. . .  

Analog 
Combiner

WRF
<latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit><latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit><latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="1SAzrUniFlwu8LzEIIOOOBlXvR4=">AAAB7XicbZBPS8MwGMbfzn9zTq1evQSH4Gm0XtSbIIjHKdYN1lLSLN3CkrQk6WCUfhMvHlT8Ot78NmZ/Drr5QODH8yS8b54k50wbz/t2ahubW9s79d3GXnP/4NA9aj7rrFCEBiTjmeolWFPOJA0MM5z2ckWxSDjtJuPbWd6dUKVZJp/MNKeRwEPJUkawsVbsumWYpKhbxWWoBHq8q2K35bW9udA6+EtowVKd2P0KBxkpBJWGcKx13/dyE5VYGUY4rRphoWmOyRgPad+ixILqqJxvXqEz6wxQmil7pEFz9/eLEgutpyKxNwU2I72azcz/sn5h0quoZDIvDJVkMSgtODIZmtWABkxRYvjUAiaK2V0RGWGFibFlNWwJ/uqX1yG4aF+3vQcP6nACp3AOPlzCDdxDBwIgMIEXeIN3p3RenY9FWzVnWdsx/JHz+QP3wJGY</latexit><latexit sha1_base64="1SAzrUniFlwu8LzEIIOOOBlXvR4=">AAAB7XicbZBPS8MwGMbfzn9zTq1evQSH4Gm0XtSbIIjHKdYN1lLSLN3CkrQk6WCUfhMvHlT8Ot78NmZ/Drr5QODH8yS8b54k50wbz/t2ahubW9s79d3GXnP/4NA9aj7rrFCEBiTjmeolWFPOJA0MM5z2ckWxSDjtJuPbWd6dUKVZJp/MNKeRwEPJUkawsVbsumWYpKhbxWWoBHq8q2K35bW9udA6+EtowVKd2P0KBxkpBJWGcKx13/dyE5VYGUY4rRphoWmOyRgPad+ixILqqJxvXqEz6wxQmil7pEFz9/eLEgutpyKxNwU2I72azcz/sn5h0quoZDIvDJVkMSgtODIZmtWABkxRYvjUAiaK2V0RGWGFibFlNWwJ/uqX1yG4aF+3vQcP6nACp3AOPlzCDdxDBwIgMIEXeIN3p3RenY9FWzVnWdsx/JHz+QP3wJGY</latexit><latexit sha1_base64="bhbS0Qck0WRy5m+lKFIVE8jVNwM=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSJ4KokX9VYUxGMVYwtNCJvtpl26m4TdTaGE/BMvHlS8+lO8+W/ctjlo64OBx3szzMyLMs6Udpxva2V1bX1js7ZV397Z3du3Dw6fVJpLQj2S8lR2I6woZwn1NNOcdjNJsYg47USjm6nfGVOpWJo86klGA4EHCYsZwdpIoW0XfhSjThkWvhTo4bYM7YbTdGZAy8StSAMqtEP7y++nJBc00YRjpXquk+mgwFIzwmlZ93NFM0xGeEB7hiZYUBUUs8tLdGqUPopTaSrRaKb+niiwUGoiItMpsB6qRW8q/uf1ch1fBgVLslzThMwXxTlHOkXTGFCfSUo0nxiCiWTmVkSGWGKiTVh1E4K7+PIy8c6bV03n3mm0rqs0anAMJ3AGLlxAC+6gDR4QGMMzvMKbVVgv1rv1MW9dsaqZI/gD6/MHShSS9w==</latexit><latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit><latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit><latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit><latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit><latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit>

AADC

AADC

AADC

. . .  
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§ Performance gains by increasing channel gains while decreasing inter-user interference (IUI)
§ Previous scheduling algorithms

q Scheduling gain in single-cell environment

q Non-negligible quantization error

SIGNAL
AWGN+IUI+QN

SINR = 

§ Change in SINR computation:

• Random beamforming (RBF) [Sharif&Hassibi05]

• Semi-orthogonal user scheduling (SUS) [Yoo&Goldsmith06]

• Millimeter wave beam aggregation scheduling (mBAS) [Lee&Sung16]

Perfect quantization

ex

QN needs to be considered to maximize SINR with scheduling

Prop. to channel gain h
Inv. prop to quantization bits b

/ h2�2b
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Channel orthogonality
Channel magnitude

*QN: Quantization Noise
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q Multi-user MIMO uplink system
§ Single cell environment
§ !" users in single cell
§ Single-antenna user
§ Schedule !# ≤ !%& users

+

+

RF chain

RF chain

Baseband
Combiner

RF chain

AADC

AADC

AADC
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WRF
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ŝNu
<latexit sha1_base64="a8QNwroln7lenXMQzLPV4D6KZ6k=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FL56kgrGFNoTNdtMu3Xy4OymUkN/hxYOKV/+MN/+N2zYHbX0w8Hhvhpl5fiKFRtv+tkorq2vrG+XNytb2zu5edf/gUcepYtxhsYxVx6eaSxFxBwVK3kkUp6Evedsf3Uz99pgrLeLoAScJd0M6iEQgGEUjub0hxUznXnbnpblXrdl1ewayTBoFqUGBllf96vVjloY8Qiap1t2GnaCbUYWCSZ5XeqnmCWUjOuBdQyMacu1ms6NzcmKUPgliZSpCMlN/T2Q01HoS+qYzpDjUi95U/M/rphhcupmIkhR5xOaLglQSjMk0AdIXijOUE0MoU8LcStiQKsrQ5FQxITQWX14mzln9qm7fn9ea10UaZTiCYziFBlxAE26hBQ4weIJneIU3a2y9WO/Wx7y1ZBUzh/AH1ucPxwCSTA==</latexit><latexit sha1_base64="a8QNwroln7lenXMQzLPV4D6KZ6k=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FL56kgrGFNoTNdtMu3Xy4OymUkN/hxYOKV/+MN/+N2zYHbX0w8Hhvhpl5fiKFRtv+tkorq2vrG+XNytb2zu5edf/gUcepYtxhsYxVx6eaSxFxBwVK3kkUp6Evedsf3Uz99pgrLeLoAScJd0M6iEQgGEUjub0hxUznXnbnpblXrdl1ewayTBoFqUGBllf96vVjloY8Qiap1t2GnaCbUYWCSZ5XeqnmCWUjOuBdQyMacu1ms6NzcmKUPgliZSpCMlN/T2Q01HoS+qYzpDjUi95U/M/rphhcupmIkhR5xOaLglQSjMk0AdIXijOUE0MoU8LcStiQKsrQ5FQxITQWX14mzln9qm7fn9ea10UaZTiCYziFBlxAE26hBQ4weIJneIU3a2y9WO/Wx7y1ZBUzh/AH1ucPxwCSTA==</latexit><latexit sha1_base64="a8QNwroln7lenXMQzLPV4D6KZ6k=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FL56kgrGFNoTNdtMu3Xy4OymUkN/hxYOKV/+MN/+N2zYHbX0w8Hhvhpl5fiKFRtv+tkorq2vrG+XNytb2zu5edf/gUcepYtxhsYxVx6eaSxFxBwVK3kkUp6Evedsf3Uz99pgrLeLoAScJd0M6iEQgGEUjub0hxUznXnbnpblXrdl1ewayTBoFqUGBllf96vVjloY8Qiap1t2GnaCbUYWCSZ5XeqnmCWUjOuBdQyMacu1ms6NzcmKUPgliZSpCMlN/T2Q01HoS+qYzpDjUi95U/M/rphhcupmIkhR5xOaLglQSjMk0AdIXijOUE0MoU8LcStiQKsrQ5FQxITQWX14mzln9qm7fn9ea10UaZTiCYziFBlxAE26hBQ4weIJneIU3a2y9WO/Wx7y1ZBUzh/AH1ucPxwCSTA==</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="jIhsAxq4yjTwbEeJQ0O31FU731A=">AAAB6HicbZDNSgMxFIXv1L9aq1a3boJFcFVm3Kg7wY0rqeDYQjsMmTTThmYyY3KnUIZ5DjcuVHwid76N6c9CWw8EPs5JuDcnyqQw6LrfTmVjc2t7p7pb26vvHxw2jupPJs014z5LZaq7ETVcCsV9FCh5N9OcJpHknWh8O8s7E66NSNUjTjMeJHSoRCwYRWsF/RHFwpRhcR/mZdhoui13LrIO3hKasFQ7bHz1BynLE66QSWpMz3MzDAqqUTDJy1o/NzyjbEyHvGdR0YSboJgvXZIz6wxInGp7FJK5+/tFQRNjpklkbyYUR2Y1m5n/Zb0c46ugECrLkSu2GBTnkmBKZg2QgdCcoZxaoEwLuythI6opQ9tTzZbgrX55HfyL1nXLfXChCidwCufgwSXcwB20wQcGz/ACb/DuTJxX52PRVsVZ1nYMf+R8/gB6GpDu</latexit><latexit sha1_base64="jIhsAxq4yjTwbEeJQ0O31FU731A=">AAAB6HicbZDNSgMxFIXv1L9aq1a3boJFcFVm3Kg7wY0rqeDYQjsMmTTThmYyY3KnUIZ5DjcuVHwid76N6c9CWw8EPs5JuDcnyqQw6LrfTmVjc2t7p7pb26vvHxw2jupPJs014z5LZaq7ETVcCsV9FCh5N9OcJpHknWh8O8s7E66NSNUjTjMeJHSoRCwYRWsF/RHFwpRhcR/mZdhoui13LrIO3hKasFQ7bHz1BynLE66QSWpMz3MzDAqqUTDJy1o/NzyjbEyHvGdR0YSboJgvXZIz6wxInGp7FJK5+/tFQRNjpklkbyYUR2Y1m5n/Zb0c46ugECrLkSu2GBTnkmBKZg2QgdCcoZxaoEwLuythI6opQ9tTzZbgrX55HfyL1nXLfXChCidwCufgwSXcwB20wQcGz/ACb/DuTJxX52PRVsVZ1nYMf+R8/gB6GpDu</latexit><latexit sha1_base64="YBsZh/NNrfaDGZyycrpt+MKgN34=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSRe1FvRiyepYLTQhrDZbtqlm03cnRRKyO/w4kHFq3/Gm//GbZuDtj4YeLw3w8y8MBVco+N8W5WV1bX1jepmbWt7Z3evvn/woJNMUebRRCSqExLNBJfMQ46CdVLFSBwK9hiOrqf+45gpzRN5j5OU+TEZSB5xStBIfm9IMNdFkN8GWRHUG07TmcFeJm5JGlCiHdS/ev2EZjGTSAXRuus6Kfo5UcipYEWtl2mWEjoiA9Y1VJKYaT+fHV3YJ0bp21GiTEm0Z+rviZzEWk/i0HTGBId60ZuK/3ndDKMLP+cyzZBJOl8UZcLGxJ4mYPe5YhTFxBBCFTe32nRIFKFocqqZENzFl5eJd9a8bDp3TqN1VaZRhSM4hlNw4RxacANt8IDCEzzDK7xZY+vFerc+5q0Vq5w5hD+wPn8AxcCSSA==</latexit><latexit sha1_base64="a8QNwroln7lenXMQzLPV4D6KZ6k=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FL56kgrGFNoTNdtMu3Xy4OymUkN/hxYOKV/+MN/+N2zYHbX0w8Hhvhpl5fiKFRtv+tkorq2vrG+XNytb2zu5edf/gUcepYtxhsYxVx6eaSxFxBwVK3kkUp6Evedsf3Uz99pgrLeLoAScJd0M6iEQgGEUjub0hxUznXnbnpblXrdl1ewayTBoFqUGBllf96vVjloY8Qiap1t2GnaCbUYWCSZ5XeqnmCWUjOuBdQyMacu1ms6NzcmKUPgliZSpCMlN/T2Q01HoS+qYzpDjUi95U/M/rphhcupmIkhR5xOaLglQSjMk0AdIXijOUE0MoU8LcStiQKsrQ5FQxITQWX14mzln9qm7fn9ea10UaZTiCYziFBlxAE26hBQ4weIJneIU3a2y9WO/Wx7y1ZBUzh/AH1ucPxwCSTA==</latexit><latexit sha1_base64="a8QNwroln7lenXMQzLPV4D6KZ6k=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FL56kgrGFNoTNdtMu3Xy4OymUkN/hxYOKV/+MN/+N2zYHbX0w8Hhvhpl5fiKFRtv+tkorq2vrG+XNytb2zu5edf/gUcepYtxhsYxVx6eaSxFxBwVK3kkUp6Evedsf3Uz99pgrLeLoAScJd0M6iEQgGEUjub0hxUznXnbnpblXrdl1ewayTBoFqUGBllf96vVjloY8Qiap1t2GnaCbUYWCSZ5XeqnmCWUjOuBdQyMacu1ms6NzcmKUPgliZSpCMlN/T2Q01HoS+qYzpDjUi95U/M/rphhcupmIkhR5xOaLglQSjMk0AdIXijOUE0MoU8LcStiQKsrQ5FQxITQWX14mzln9qm7fn9ea10UaZTiCYziFBlxAE26hBQ4weIJneIU3a2y9WO/Wx7y1ZBUzh/AH1ucPxwCSTA==</latexit><latexit sha1_base64="a8QNwroln7lenXMQzLPV4D6KZ6k=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FL56kgrGFNoTNdtMu3Xy4OymUkN/hxYOKV/+MN/+N2zYHbX0w8Hhvhpl5fiKFRtv+tkorq2vrG+XNytb2zu5edf/gUcepYtxhsYxVx6eaSxFxBwVK3kkUp6Evedsf3Uz99pgrLeLoAScJd0M6iEQgGEUjub0hxUznXnbnpblXrdl1ewayTBoFqUGBllf96vVjloY8Qiap1t2GnaCbUYWCSZ5XeqnmCWUjOuBdQyMacu1ms6NzcmKUPgliZSpCMlN/T2Q01HoS+qYzpDjUi95U/M/rphhcupmIkhR5xOaLglQSjMk0AdIXijOUE0MoU8LcStiQKsrQ5FQxITQWX14mzln9qm7fn9ea10UaZTiCYziFBlxAE26hBQ4weIJneIU3a2y9WO/Wx7y1ZBUzh/AH1ucPxwCSTA==</latexit><latexit sha1_base64="a8QNwroln7lenXMQzLPV4D6KZ6k=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FL56kgrGFNoTNdtMu3Xy4OymUkN/hxYOKV/+MN/+N2zYHbX0w8Hhvhpl5fiKFRtv+tkorq2vrG+XNytb2zu5edf/gUcepYtxhsYxVx6eaSxFxBwVK3kkUp6Evedsf3Uz99pgrLeLoAScJd0M6iEQgGEUjub0hxUznXnbnpblXrdl1ewayTBoFqUGBllf96vVjloY8Qiap1t2GnaCbUYWCSZ5XeqnmCWUjOuBdQyMacu1ms6NzcmKUPgliZSpCMlN/T2Q01HoS+qYzpDjUi95U/M/rphhcupmIkhR5xOaLglQSjMk0AdIXijOUE0MoU8LcStiQKsrQ5FQxITQWX14mzln9qm7fn9ea10UaZTiCYziFBlxAE26hBQ4weIJneIU3a2y9WO/Wx7y1ZBUzh/AH1ucPxwCSTA==</latexit><latexit sha1_base64="a8QNwroln7lenXMQzLPV4D6KZ6k=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FL56kgrGFNoTNdtMu3Xy4OymUkN/hxYOKV/+MN/+N2zYHbX0w8Hhvhpl5fiKFRtv+tkorq2vrG+XNytb2zu5edf/gUcepYtxhsYxVx6eaSxFxBwVK3kkUp6Evedsf3Uz99pgrLeLoAScJd0M6iEQgGEUjub0hxUznXnbnpblXrdl1ewayTBoFqUGBllf96vVjloY8Qiap1t2GnaCbUYWCSZ5XeqnmCWUjOuBdQyMacu1ms6NzcmKUPgliZSpCMlN/T2Q01HoS+qYzpDjUi95U/M/rphhcupmIkhR5xOaLglQSjMk0AdIXijOUE0MoU8LcStiQKsrQ5FQxITQWX14mzln9qm7fn9ea10UaZTiCYziFBlxAE26hBQ4weIJneIU3a2y9WO/Wx7y1ZBUzh/AH1ucPxwCSTA==</latexit>

Base station

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  
. . .  

. . .  

WBB
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*Discrete Fourier transform

Submatrix of  *DFT matrix 
Low-resolution ADCs

Zero-forcing combiner

Beam domain channel matrix Additive quantization noise

q Quantized signal vector (linear approx.)
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[Fletcher&Rangan07]

yq = Q
�
Re{y}

�
+ jQ

�
Im{y}

�

= ↵
p
⇢Hbs+ ↵⌘⌘⌘ + q

<latexit sha1_base64="ySqFrUyQqo+PuTnCX81Ko85rWok="></latexit><latexit sha1_base64="ySqFrUyQqo+PuTnCX81Ko85rWok="></latexit><latexit sha1_base64="ySqFrUyQqo+PuTnCX81Ko85rWok="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="8GbynJRRBer8yZtFdJLFV24S/vo="></latexit><latexit sha1_base64="8GbynJRRBer8yZtFdJLFV24S/vo="></latexit><latexit sha1_base64="Lhk0lEVht6799nco7zGLzVP+FWQ="></latexit><latexit sha1_base64="ySqFrUyQqo+PuTnCX81Ko85rWok="></latexit><latexit sha1_base64="ySqFrUyQqo+PuTnCX81Ko85rWok="></latexit><latexit sha1_base64="ySqFrUyQqo+PuTnCX81Ko85rWok="></latexit><latexit sha1_base64="ySqFrUyQqo+PuTnCX81Ko85rWok="></latexit><latexit sha1_base64="ySqFrUyQqo+PuTnCX81Ko85rWok="></latexit><latexit sha1_base64="ySqFrUyQqo+PuTnCX81Ko85rWok="></latexit>
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q Maximum sum rate scheduling 

§ Achievable rate of user k
S: scheduled user set

<latexit sha1_base64="tvCACuAFpbvpD8SrgJJ0mjmL7Fo=">AAACDnicbVC7SgNBFJ31GeNr1dJmMChWYSOCjypoYxnRmECyhNnZm2TI7IOZu2JY9g9s/BUbCxVbazv/xtkkhSYeGDicc++de48XS6HRcb6tufmFxaXlwkpxdW19Y9Pe2r7TUaI41HkkI9X0mAYpQqijQAnNWAELPAkNb3CZ+417UFpE4S0OY3AD1gtFV3CGRurYB+2AYZ8zmd5kbYQHTM+p5n3wEwk+TTQoqgGzjl1yys4IdJZUJqREJqh17K+2H/EkgBC5ZFq3Kk6MbsoUCi4hK7bN6JjxAetBy9CQBaDddHRPRveN4tNupMwLkY7U3x0pC7QeBp6pzLfX014u/ue1EuyeuqkI4wQh5OOPuomkGNE8HOoLBRzl0BDGlTC7Ut5ninE0ERZNCJXpk2dJ/ah8Vnauj0vVi0kaBbJL9sghqZATUiVXpEbqhJNH8kxeyZv1ZL1Y79bHuHTOmvTskD+wPn8AIMGc6g==</latexit><latexit sha1_base64="tvCACuAFpbvpD8SrgJJ0mjmL7Fo=">AAACDnicbVC7SgNBFJ31GeNr1dJmMChWYSOCjypoYxnRmECyhNnZm2TI7IOZu2JY9g9s/BUbCxVbazv/xtkkhSYeGDicc++de48XS6HRcb6tufmFxaXlwkpxdW19Y9Pe2r7TUaI41HkkI9X0mAYpQqijQAnNWAELPAkNb3CZ+417UFpE4S0OY3AD1gtFV3CGRurYB+2AYZ8zmd5kbYQHTM+p5n3wEwk+TTQoqgGzjl1yys4IdJZUJqREJqh17K+2H/EkgBC5ZFq3Kk6MbsoUCi4hK7bN6JjxAetBy9CQBaDddHRPRveN4tNupMwLkY7U3x0pC7QeBp6pzLfX014u/ue1EuyeuqkI4wQh5OOPuomkGNE8HOoLBRzl0BDGlTC7Ut5ninE0ERZNCJXpk2dJ/ah8Vnauj0vVi0kaBbJL9sghqZATUiVXpEbqhJNH8kxeyZv1ZL1Y79bHuHTOmvTskD+wPn8AIMGc6g==</latexit><latexit sha1_base64="tvCACuAFpbvpD8SrgJJ0mjmL7Fo=">AAACDnicbVC7SgNBFJ31GeNr1dJmMChWYSOCjypoYxnRmECyhNnZm2TI7IOZu2JY9g9s/BUbCxVbazv/xtkkhSYeGDicc++de48XS6HRcb6tufmFxaXlwkpxdW19Y9Pe2r7TUaI41HkkI9X0mAYpQqijQAnNWAELPAkNb3CZ+417UFpE4S0OY3AD1gtFV3CGRurYB+2AYZ8zmd5kbYQHTM+p5n3wEwk+TTQoqgGzjl1yys4IdJZUJqREJqh17K+2H/EkgBC5ZFq3Kk6MbsoUCi4hK7bN6JjxAetBy9CQBaDddHRPRveN4tNupMwLkY7U3x0pC7QeBp6pzLfX014u/ue1EuyeuqkI4wQh5OOPuomkGNE8HOoLBRzl0BDGlTC7Ut5ninE0ERZNCJXpk2dJ/ah8Vnauj0vVi0kaBbJL9sghqZATUiVXpEbqhJNH8kxeyZv1ZL1Y79bHuHTOmvTskD+wPn8AIMGc6g==</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="kqMADrhuglRrev6Lkse4SKXn3tk=">AAACA3icbVC7TgMxENzjGUKAQEtjEYGoojsaHhUSDWUQhETKRZHPt0ms+B6y9xDRKX9Aw6/QUADiH+j4G5xHAQkjWRrN7K53J0iVNOS6387S8srq2npho7hZ2treKe+W7k2SaYF1kahENwNuUMkY6yRJYTPVyKNAYSMYXI39xgNqI5P4joYptiPei2VXCk5W6pSP/IhTX3CV3458wkfKL5gRfQwzhSHLDGpmkEadcsWtuhOwReLNSAVmqHXKX36YiCzCmITixrQ8N6V2zjVJoXBU9O3olIsB72HL0phHaNr55J4RO7RKyLqJti8mNlF/d+Q8MmYYBbZyvL2Z98bif14ro+5ZO5dxmhHGYvpRN1OMEjYOh4VSoyA1tIQLLe2uTPS55oJshEUbgjd/8iKpn1TPq+6NCwXYhwM4Bg9O4RKuoQZ1EPAEL/AG786z8+p8TNNacmax7cEfOJ8/Y9ybcQ==</latexit><latexit sha1_base64="kqMADrhuglRrev6Lkse4SKXn3tk=">AAACA3icbVC7TgMxENzjGUKAQEtjEYGoojsaHhUSDWUQhETKRZHPt0ms+B6y9xDRKX9Aw6/QUADiH+j4G5xHAQkjWRrN7K53J0iVNOS6387S8srq2npho7hZ2treKe+W7k2SaYF1kahENwNuUMkY6yRJYTPVyKNAYSMYXI39xgNqI5P4joYptiPei2VXCk5W6pSP/IhTX3CV3458wkfKL5gRfQwzhSHLDGpmkEadcsWtuhOwReLNSAVmqHXKX36YiCzCmITixrQ8N6V2zjVJoXBU9O3olIsB72HL0phHaNr55J4RO7RKyLqJti8mNlF/d+Q8MmYYBbZyvL2Z98bif14ro+5ZO5dxmhHGYvpRN1OMEjYOh4VSoyA1tIQLLe2uTPS55oJshEUbgjd/8iKpn1TPq+6NCwXYhwM4Bg9O4RKuoQZ1EPAEL/AG786z8+p8TNNacmax7cEfOJ8/Y9ybcQ==</latexit><latexit sha1_base64="5VSDtXL5cNwGsJ5kF1WZliG/xpk=">AAACDnicbVC7TgJBFJ3FF+Jr1dJmItFYkcXGR0W0scToCgkQMjt7FybMPjJz10g2/IGNv2JjocbW2s6/cYAtFDzJJCfn3Hvn3uMlUmh0nG+rsLC4tLxSXC2trW9sbtnbO3c6ThUHl8cyVk2PaZAiAhcFSmgmCljoSWh4g8ux37gHpUUc3eIwgU7IepEIBGdopK592A4Z9jmT2c2ojfCA2TnVvA9+KsGnqQZFNeCoa5edijMBnSfVnJRJjnrX/mr7MU9DiJBLpnWr6iTYyZhCwSWMSm0zOmF8wHrQMjRiIehONrlnRA+M4tMgVuZFSCfq746MhVoPQ89UjrfXs95Y/M9rpRicdjIRJSlCxKcfBamkGNNxONQXCjjKoSGMK2F2pbzPFONoIiyZEKqzJ88T97hyVnGunXLtIk+jSPbIPjkiVXJCauSK1IlLOHkkz+SVvFlP1ov1bn1MSwtW3rNL/sD6/AEfgZzm</latexit><latexit sha1_base64="tvCACuAFpbvpD8SrgJJ0mjmL7Fo=">AAACDnicbVC7SgNBFJ31GeNr1dJmMChWYSOCjypoYxnRmECyhNnZm2TI7IOZu2JY9g9s/BUbCxVbazv/xtkkhSYeGDicc++de48XS6HRcb6tufmFxaXlwkpxdW19Y9Pe2r7TUaI41HkkI9X0mAYpQqijQAnNWAELPAkNb3CZ+417UFpE4S0OY3AD1gtFV3CGRurYB+2AYZ8zmd5kbYQHTM+p5n3wEwk+TTQoqgGzjl1yys4IdJZUJqREJqh17K+2H/EkgBC5ZFq3Kk6MbsoUCi4hK7bN6JjxAetBy9CQBaDddHRPRveN4tNupMwLkY7U3x0pC7QeBp6pzLfX014u/ue1EuyeuqkI4wQh5OOPuomkGNE8HOoLBRzl0BDGlTC7Ut5ninE0ERZNCJXpk2dJ/ah8Vnauj0vVi0kaBbJL9sghqZATUiVXpEbqhJNH8kxeyZv1ZL1Y79bHuHTOmvTskD+wPn8AIMGc6g==</latexit><latexit sha1_base64="tvCACuAFpbvpD8SrgJJ0mjmL7Fo=">AAACDnicbVC7SgNBFJ31GeNr1dJmMChWYSOCjypoYxnRmECyhNnZm2TI7IOZu2JY9g9s/BUbCxVbazv/xtkkhSYeGDicc++de48XS6HRcb6tufmFxaXlwkpxdW19Y9Pe2r7TUaI41HkkI9X0mAYpQqijQAnNWAELPAkNb3CZ+417UFpE4S0OY3AD1gtFV3CGRurYB+2AYZ8zmd5kbYQHTM+p5n3wEwk+TTQoqgGzjl1yys4IdJZUJqREJqh17K+2H/EkgBC5ZFq3Kk6MbsoUCi4hK7bN6JjxAetBy9CQBaDddHRPRveN4tNupMwLkY7U3x0pC7QeBp6pzLfX014u/ue1EuyeuqkI4wQh5OOPuomkGNE8HOoLBRzl0BDGlTC7Ut5ninE0ERZNCJXpk2dJ/ah8Vnauj0vVi0kaBbJL9sghqZATUiVXpEbqhJNH8kxeyZv1ZL1Y79bHuHTOmvTskD+wPn8AIMGc6g==</latexit><latexit sha1_base64="tvCACuAFpbvpD8SrgJJ0mjmL7Fo=">AAACDnicbVC7SgNBFJ31GeNr1dJmMChWYSOCjypoYxnRmECyhNnZm2TI7IOZu2JY9g9s/BUbCxVbazv/xtkkhSYeGDicc++de48XS6HRcb6tufmFxaXlwkpxdW19Y9Pe2r7TUaI41HkkI9X0mAYpQqijQAnNWAELPAkNb3CZ+417UFpE4S0OY3AD1gtFV3CGRurYB+2AYZ8zmd5kbYQHTM+p5n3wEwk+TTQoqgGzjl1yys4IdJZUJqREJqh17K+2H/EkgBC5ZFq3Kk6MbsoUCi4hK7bN6JjxAetBy9CQBaDddHRPRveN4tNupMwLkY7U3x0pC7QeBp6pzLfX014u/ue1EuyeuqkI4wQh5OOPuomkGNE8HOoLBRzl0BDGlTC7Ut5ninE0ERZNCJXpk2dJ/ah8Vnauj0vVi0kaBbJL9sghqZATUiVXpEbqhJNH8kxeyZv1ZL1Y79bHuHTOmvTskD+wPn8AIMGc6g==</latexit><latexit sha1_base64="tvCACuAFpbvpD8SrgJJ0mjmL7Fo=">AAACDnicbVC7SgNBFJ31GeNr1dJmMChWYSOCjypoYxnRmECyhNnZm2TI7IOZu2JY9g9s/BUbCxVbazv/xtkkhSYeGDicc++de48XS6HRcb6tufmFxaXlwkpxdW19Y9Pe2r7TUaI41HkkI9X0mAYpQqijQAnNWAELPAkNb3CZ+417UFpE4S0OY3AD1gtFV3CGRurYB+2AYZ8zmd5kbYQHTM+p5n3wEwk+TTQoqgGzjl1yys4IdJZUJqREJqh17K+2H/EkgBC5ZFq3Kk6MbsoUCi4hK7bN6JjxAetBy9CQBaDddHRPRveN4tNupMwLkY7U3x0pC7QeBp6pzLfX014u/ue1EuyeuqkI4wQh5OOPuomkGNE8HOoLBRzl0BDGlTC7Ut5ninE0ERZNCJXpk2dJ/ah8Vnauj0vVi0kaBbJL9sghqZATUiVXpEbqhJNH8kxeyZv1ZL1Y79bHuHTOmvTskD+wPn8AIMGc6g==</latexit><latexit sha1_base64="tvCACuAFpbvpD8SrgJJ0mjmL7Fo=">AAACDnicbVC7SgNBFJ31GeNr1dJmMChWYSOCjypoYxnRmECyhNnZm2TI7IOZu2JY9g9s/BUbCxVbazv/xtkkhSYeGDicc++de48XS6HRcb6tufmFxaXlwkpxdW19Y9Pe2r7TUaI41HkkI9X0mAYpQqijQAnNWAELPAkNb3CZ+417UFpE4S0OY3AD1gtFV3CGRurYB+2AYZ8zmd5kbYQHTM+p5n3wEwk+TTQoqgGzjl1yys4IdJZUJqREJqh17K+2H/EkgBC5ZFq3Kk6MbsoUCi4hK7bN6JjxAetBy9CQBaDddHRPRveN4tNupMwLkY7U3x0pC7QeBp6pzLfX014u/ue1EuyeuqkI4wQh5OOPuomkGNE8HOoLBRzl0BDGlTC7Ut5ninE0ERZNCJXpk2dJ/ah8Vnauj0vVi0kaBbJL9sghqZATUiVXpEbqhJNH8kxeyZv1ZL1Y79bHuHTOmvTskD+wPn8AIMGc6g==</latexit>

Hb(S): Hb of users in S
<latexit sha1_base64="Or9iUwTcRGRMtTLKVQvVl2cKMDs="></latexit><latexit sha1_base64="Or9iUwTcRGRMtTLKVQvVl2cKMDs="></latexit><latexit sha1_base64="Or9iUwTcRGRMtTLKVQvVl2cKMDs="></latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="JvG5KHHy23ITsV0IhQM2ezivics=">AAACLHicbVDLTsMwENzwphQoXLlYPKRyqRIuPE5IXHoDBAGkJqoc16FWHSeyN4gqymdx4TO4IS4cAPEZuI9DKYxkaTSz692dKJPCoOu+OjOzc/MLi0vLlZXq6tp6baN6Y9JcM+6zVKb6LqKGS6G4jwIlv8s0p0kk+W3UOxv4tw9cG5Gqa+xnPEzovRKxYBSt1K6dF0EUk2bZLgKdkKisBwnFLqOyuCr3SYD8EYsTsjtVtUvSmOTG/kuEIuVET7u24zbcIchf4o3JDoxx0a69BJ2U5QlXyCQ1puW5GYYF1SiY5GUlsGMyynr0nrcsVTThJiyGh5dkzyodEqfaPoVkqE52FDQxpp9EtnKwopn2BuJ/XivH+CgshMpy5IqNBsW5JJiSQYqkIzRnKPuWUKaF3ZWwLtWUoc2kYkPwpk/+S/yDxnHDu3RhCbZgG+rgwSGcQhMuwAcGT/AGH/DpPDvvztcorRlnHNsm/ILz/QPhKqqv</latexit><latexit sha1_base64="JvG5KHHy23ITsV0IhQM2ezivics=">AAACLHicbVDLTsMwENzwphQoXLlYPKRyqRIuPE5IXHoDBAGkJqoc16FWHSeyN4gqymdx4TO4IS4cAPEZuI9DKYxkaTSz692dKJPCoOu+OjOzc/MLi0vLlZXq6tp6baN6Y9JcM+6zVKb6LqKGS6G4jwIlv8s0p0kk+W3UOxv4tw9cG5Gqa+xnPEzovRKxYBSt1K6dF0EUk2bZLgKdkKisBwnFLqOyuCr3SYD8EYsTsjtVtUvSmOTG/kuEIuVET7u24zbcIchf4o3JDoxx0a69BJ2U5QlXyCQ1puW5GYYF1SiY5GUlsGMyynr0nrcsVTThJiyGh5dkzyodEqfaPoVkqE52FDQxpp9EtnKwopn2BuJ/XivH+CgshMpy5IqNBsW5JJiSQYqkIzRnKPuWUKaF3ZWwLtWUoc2kYkPwpk/+S/yDxnHDu3RhCbZgG+rgwSGcQhMuwAcGT/AGH/DpPDvvztcorRlnHNsm/ILz/QPhKqqv</latexit><latexit sha1_base64="7dawXV9HNgySNPKmEb2Czg02NMU="></latexit><latexit sha1_base64="Or9iUwTcRGRMtTLKVQvVl2cKMDs="></latexit><latexit sha1_base64="Or9iUwTcRGRMtTLKVQvVl2cKMDs="></latexit><latexit sha1_base64="Or9iUwTcRGRMtTLKVQvVl2cKMDs="></latexit><latexit sha1_base64="Or9iUwTcRGRMtTLKVQvVl2cKMDs="></latexit><latexit sha1_base64="Or9iUwTcRGRMtTLKVQvVl2cKMDs="></latexit><latexit sha1_base64="Or9iUwTcRGRMtTLKVQvVl2cKMDs="></latexit>

§ Schedule users to maximize sum rate

minimize

Previous scheduling condition

hb,k?hb,k0 , k 6= k0
<latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit><latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit><latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="RweP0xa5OTVHiB8vNmJwwXMGnLA=">AAACG3icbZBLS8QwFIVvfY7jq7p1ExXRhQwdN+pGBDcuR7COMC1Dmrl1QtO0JqkwlP4bN/4VN4IPxH9j5rFQxwMhH+ckJPdEueDaeN6XMzM7N7+wWFuqL6+srq27Gys3OisUQ59lIlO3EdUouETfcCPwNldI00hgO0ouhnn7AZXmmbw2gxzDlN5JHnNGjbW67lkZRDHpV92yDFRKouowqYJtEuSocrtPp/vVYUASEki8J8l+1931Gt5IZBqaE9iFiVpd9zXoZaxIURomqNadppebsKTKcCawqgeFxpyyhN5hx6KkKeqwHM1ZkT3r9EicKbukISP3542SploP0sieTKnp67/Z0Pwv6xQmPglLLvPCoGTjh+JCEJORYWmkxxUyIwYWKFPc/pWwPlWUGVtt3ZbQ/DvyNPhHjdOGd+VBDbZgBw6gCcdwDpfQAh8YPMIzvMG78+S8OB/jtmacSW2b8EvO5zcgx6Lg</latexit><latexit sha1_base64="RweP0xa5OTVHiB8vNmJwwXMGnLA=">AAACG3icbZBLS8QwFIVvfY7jq7p1ExXRhQwdN+pGBDcuR7COMC1Dmrl1QtO0JqkwlP4bN/4VN4IPxH9j5rFQxwMhH+ckJPdEueDaeN6XMzM7N7+wWFuqL6+srq27Gys3OisUQ59lIlO3EdUouETfcCPwNldI00hgO0ouhnn7AZXmmbw2gxzDlN5JHnNGjbW67lkZRDHpV92yDFRKouowqYJtEuSocrtPp/vVYUASEki8J8l+1931Gt5IZBqaE9iFiVpd9zXoZaxIURomqNadppebsKTKcCawqgeFxpyyhN5hx6KkKeqwHM1ZkT3r9EicKbukISP3542SploP0sieTKnp67/Z0Pwv6xQmPglLLvPCoGTjh+JCEJORYWmkxxUyIwYWKFPc/pWwPlWUGVtt3ZbQ/DvyNPhHjdOGd+VBDbZgBw6gCcdwDpfQAh8YPMIzvMG78+S8OB/jtmacSW2b8EvO5zcgx6Lg</latexit><latexit sha1_base64="Sas3Pmkpm991+m4JhCKbEPHmASs=">AAACJnicbVDLSsNAFJ34rPVVdelmtEhdlJK6UTdSdOOygrGFppTJ9KYdMpnEmYlQQv7Gjb/iRvCBuPNTnLZZaOuByz2ccy8z93gxZ0rb9pe1sLi0vLJaWCuub2xubZd2du9UlEgKDo14JNseUcCZAEczzaEdSyChx6HlBVdjv/UAUrFI3OpRDN2QDATzGSXaSL3SRep6Ph5mvTR1ZYi9rBpk7gF2Y5Cx6fNuJau6OMCugHscVHqlsl2zJ8DzpJ6TMsrR7JVe3X5EkxCEppwo1anbse6mRGpGOWRFN1EQExqQAXQMFSQE1U0nd2b4yCh97EfSlNB4ov7eSEmo1Cj0zGRI9FDNemPxP6+TaP+smzIRJxoEnT7kJxzrCI9Dw30mgWo+MoRQycxfMR0SSag20RZNCPXZk+eJc1I7r9k3drlxmadRQPvoEB2jOjpFDXSNmshBFD2iZ/SG3q0n68X6sD6nowtWvrOH/sD6/gEq6aRt</latexit><latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit><latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit><latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit><latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit><latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit>

(1)

(2) maximize khb,kk2
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AWGN minimize

Additional condition

: minimize quantization error

minimize k[Hb]i,:k2
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(3)

Rqq(Hb) = ↵� diag(puHbH
H

b + INRF)
<latexit sha1_base64="Fc/v/vBOSXPLoQyCDEp1OJTItxI="></latexit><latexit sha1_base64="Fc/v/vBOSXPLoQyCDEp1OJTItxI="></latexit><latexit sha1_base64="Fc/v/vBOSXPLoQyCDEp1OJTItxI="></latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="cju3W0HtUszGihLdf58Z9rgH+L0="></latexit><latexit sha1_base64="cju3W0HtUszGihLdf58Z9rgH+L0="></latexit><latexit sha1_base64="wdei3D66da7wOAdQgcAlcNaDfAg="></latexit><latexit sha1_base64="Fc/v/vBOSXPLoQyCDEp1OJTItxI="></latexit><latexit sha1_base64="Fc/v/vBOSXPLoQyCDEp1OJTItxI="></latexit><latexit sha1_base64="Fc/v/vBOSXPLoQyCDEp1OJTItxI="></latexit><latexit sha1_base64="Fc/v/vBOSXPLoQyCDEp1OJTItxI="></latexit><latexit sha1_base64="Fc/v/vBOSXPLoQyCDEp1OJTItxI="></latexit><latexit sha1_base64="Fc/v/vBOSXPLoQyCDEp1OJTItxI="></latexit>

QN

P1 : R(Hb(S?)) = max
S⇢{1,...,Nu}:|S|Ns

X

k2S
Rk(Hb(S))

<latexit sha1_base64="RxuWUfcKaIE8y6/IIF+zO9mb604="></latexit><latexit sha1_base64="RxuWUfcKaIE8y6/IIF+zO9mb604="></latexit><latexit sha1_base64="RxuWUfcKaIE8y6/IIF+zO9mb604="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="mGpah3FMMufpxhY4EfnBXokkqMo="></latexit><latexit sha1_base64="mGpah3FMMufpxhY4EfnBXokkqMo="></latexit><latexit sha1_base64="ZNL5Q/ckywKmwFROsjkbZdPEyxI="></latexit><latexit sha1_base64="RxuWUfcKaIE8y6/IIF+zO9mb604="></latexit><latexit sha1_base64="RxuWUfcKaIE8y6/IIF+zO9mb604="></latexit><latexit sha1_base64="RxuWUfcKaIE8y6/IIF+zO9mb604="></latexit><latexit sha1_base64="RxuWUfcKaIE8y6/IIF+zO9mb604="></latexit><latexit sha1_base64="RxuWUfcKaIE8y6/IIF+zO9mb604="></latexit><latexit sha1_base64="RxuWUfcKaIE8y6/IIF+zO9mb604="></latexit>

Rk(Hb) = log2

 
1 +

↵2pu
↵2kwzf,kk2 +w

H

zf,kRqq(Hb)wzf,k

!

<latexit sha1_base64="1gZ4iwo665p9T+E7mGw639Yp6vA="></latexit><latexit sha1_base64="1gZ4iwo665p9T+E7mGw639Yp6vA="></latexit><latexit sha1_base64="1gZ4iwo665p9T+E7mGw639Yp6vA="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="bzLDcd+gfeJYGmcp+v2nC7bQEjk="></latexit><latexit sha1_base64="bzLDcd+gfeJYGmcp+v2nC7bQEjk="></latexit><latexit sha1_base64="BLYbx4L9N6A6bn7QgbhnKbaabhs="></latexit><latexit sha1_base64="1gZ4iwo665p9T+E7mGw639Yp6vA="></latexit><latexit sha1_base64="1gZ4iwo665p9T+E7mGw639Yp6vA="></latexit><latexit sha1_base64="1gZ4iwo665p9T+E7mGw639Yp6vA="></latexit><latexit sha1_base64="1gZ4iwo665p9T+E7mGw639Yp6vA="></latexit><latexit sha1_base64="1gZ4iwo665p9T+E7mGw639Yp6vA="></latexit><latexit sha1_base64="1gZ4iwo665p9T+E7mGw639Yp6vA="></latexit>
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§ Characterize channel matrix that maximizes uplink sum rate

• provides geographical interpretation for analysis

§ Virtual channel representation [Sayeed02]

hb
<latexit sha1_base64="xnxmnIdl1YZtS/O0Sw+k/DcV70M=">AAAB+HicbVBNS8NAFHypX7V+RT16WSwFTyURQb0VvXisYGyhCWGz3bRLN5uwuymUkH/ixYOKV3+KN/+N2zYHrQ48GGbeY2cnyjhT2nG+rNra+sbmVn27sbO7t39gHx49qjSXhHok5ansR1hRzgT1NNOc9jNJcRJx2osmt3O/N6VSsVQ86FlGgwSPBIsZwdpIoW0XfhSjcRkWvkxQVKLQbjptZwH0l7gVaUKFbmh/+sOU5AkVmnCs1MB1Mh0UWGpGOC0bfq5ohskEj+jAUIETqoJikbxELaMMUZxKM0KjhfrzosCJUrPE5GolWI/VqjcX//MGuY6vgoKJLNdUkOVDcc6RTtG8BjRkkhLNZ4ZgIpnJisgYS0y0KathSnBXv/yXeOft67Zzf9Hs3FRt1OEETuEMXLiEDtxBFzwgMIUneIFXq7CerTfrfblas6qbY/gF6+MbRMaS9g==</latexit><latexit sha1_base64="xnxmnIdl1YZtS/O0Sw+k/DcV70M=">AAAB+HicbVBNS8NAFHypX7V+RT16WSwFTyURQb0VvXisYGyhCWGz3bRLN5uwuymUkH/ixYOKV3+KN/+N2zYHrQ48GGbeY2cnyjhT2nG+rNra+sbmVn27sbO7t39gHx49qjSXhHok5ansR1hRzgT1NNOc9jNJcRJx2osmt3O/N6VSsVQ86FlGgwSPBIsZwdpIoW0XfhSjcRkWvkxQVKLQbjptZwH0l7gVaUKFbmh/+sOU5AkVmnCs1MB1Mh0UWGpGOC0bfq5ohskEj+jAUIETqoJikbxELaMMUZxKM0KjhfrzosCJUrPE5GolWI/VqjcX//MGuY6vgoKJLNdUkOVDcc6RTtG8BjRkkhLNZ4ZgIpnJisgYS0y0KathSnBXv/yXeOft67Zzf9Hs3FRt1OEETuEMXLiEDtxBFzwgMIUneIFXq7CerTfrfblas6qbY/gF6+MbRMaS9g==</latexit><latexit sha1_base64="xnxmnIdl1YZtS/O0Sw+k/DcV70M=">AAAB+HicbVBNS8NAFHypX7V+RT16WSwFTyURQb0VvXisYGyhCWGz3bRLN5uwuymUkH/ixYOKV3+KN/+N2zYHrQ48GGbeY2cnyjhT2nG+rNra+sbmVn27sbO7t39gHx49qjSXhHok5ansR1hRzgT1NNOc9jNJcRJx2osmt3O/N6VSsVQ86FlGgwSPBIsZwdpIoW0XfhSjcRkWvkxQVKLQbjptZwH0l7gVaUKFbmh/+sOU5AkVmnCs1MB1Mh0UWGpGOC0bfq5ohskEj+jAUIETqoJikbxELaMMUZxKM0KjhfrzosCJUrPE5GolWI/VqjcX//MGuY6vgoKJLNdUkOVDcc6RTtG8BjRkkhLNZ4ZgIpnJisgYS0y0KathSnBXv/yXeOft67Zzf9Hs3FRt1OEETuEMXLiEDtxBFzwgMIUneIFXq7CerTfrfblas6qbY/gF6+MbRMaS9g==</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="2tS+sqSnkGNwahlIeFp12CmZjrc=">AAAB7XicbZDPS8MwHMW/nb/mnFq9egmOgafRetHdBC8eJ1g3WEtJs3QLS9KSpINR+p948aDiv+PN/8bsx0E3HwQ+vEfIy0tyzrTxvG+ntrO7t39QP2wcNY9PTt2z5rPOCkVoQDKeqUGCNeVM0sAww+kgVxSLhNN+Mr1f5P0ZVZpl8snMcxoJPJYsZQQba8WuW4ZJiiZVXIZKoKRCsdvyOt5SaBv8NbRgrV7sfoWjjBSCSkM41nroe7mJSqwMI5xWjbDQNMdkisd0aFFiQXVULptXqG2dEUozZY80aOn+vlFiofVc2F5tgc1Eb2YL879sWJj0NiqZzAtDJVk9lBYcmQwtZkAjpigxfG4BE8VsV0QmWGFi7FgNO4K/+eVtCK473Y736EEdLuASrsCHG7iDB+hBAARm8AJv8O6UzqvzsVqr5qxnO4c/cj5/APFpkZM=</latexit><latexit sha1_base64="2tS+sqSnkGNwahlIeFp12CmZjrc=">AAAB7XicbZDPS8MwHMW/nb/mnFq9egmOgafRetHdBC8eJ1g3WEtJs3QLS9KSpINR+p948aDiv+PN/8bsx0E3HwQ+vEfIy0tyzrTxvG+ntrO7t39QP2wcNY9PTt2z5rPOCkVoQDKeqUGCNeVM0sAww+kgVxSLhNN+Mr1f5P0ZVZpl8snMcxoJPJYsZQQba8WuW4ZJiiZVXIZKoKRCsdvyOt5SaBv8NbRgrV7sfoWjjBSCSkM41nroe7mJSqwMI5xWjbDQNMdkisd0aFFiQXVULptXqG2dEUozZY80aOn+vlFiofVc2F5tgc1Eb2YL879sWJj0NiqZzAtDJVk9lBYcmQwtZkAjpigxfG4BE8VsV0QmWGFi7FgNO4K/+eVtCK473Y736EEdLuASrsCHG7iDB+hBAARm8AJv8O6UzqvzsVqr5qxnO4c/cj5/APFpkZM=</latexit><latexit sha1_base64="zOstyAgaF0Vv0ZmZut8RRJO87f8=">AAAB+HicbVA9T8MwFHwpX6V8BRhZLKpKTFXCAmwVLIxFIrRSE0WO67RW7SSynUpVlH/CwgCIlZ/Cxr/BbTNAy0lPOt29J58vyjhT2nG+rdrG5tb2Tn23sbd/cHhkH588qTSXhHok5ansR1hRzhLqaaY57WeSYhFx2osmd3O/N6VSsTR51LOMBgKPEhYzgrWRQtsu/ChG4zIsfClQVKLQbjptZwG0TtyKNKFCN7S//GFKckETTThWauA6mQ4KLDUjnJYNP1c0w2SCR3RgaIIFVUGxSF6illGGKE6lmUSjhfr7osBCqZkwuVoC67Fa9ebif94g1/F1ULAkyzVNyPKhOOdIp2heAxoySYnmM0MwkcxkRWSMJSbalNUwJbirX14n3mX7pu08OM3ObdVGHc7gHC7AhSvowD10wQMCU3iGV3izCuvFerc+lqs1q7o5hT+wPn8AQ4aS8g==</latexit><latexit sha1_base64="xnxmnIdl1YZtS/O0Sw+k/DcV70M=">AAAB+HicbVBNS8NAFHypX7V+RT16WSwFTyURQb0VvXisYGyhCWGz3bRLN5uwuymUkH/ixYOKV3+KN/+N2zYHrQ48GGbeY2cnyjhT2nG+rNra+sbmVn27sbO7t39gHx49qjSXhHok5ansR1hRzgT1NNOc9jNJcRJx2osmt3O/N6VSsVQ86FlGgwSPBIsZwdpIoW0XfhSjcRkWvkxQVKLQbjptZwH0l7gVaUKFbmh/+sOU5AkVmnCs1MB1Mh0UWGpGOC0bfq5ohskEj+jAUIETqoJikbxELaMMUZxKM0KjhfrzosCJUrPE5GolWI/VqjcX//MGuY6vgoKJLNdUkOVDcc6RTtG8BjRkkhLNZ4ZgIpnJisgYS0y0KathSnBXv/yXeOft67Zzf9Hs3FRt1OEETuEMXLiEDtxBFzwgMIUneIFXq7CerTfrfblas6qbY/gF6+MbRMaS9g==</latexit><latexit sha1_base64="xnxmnIdl1YZtS/O0Sw+k/DcV70M=">AAAB+HicbVBNS8NAFHypX7V+RT16WSwFTyURQb0VvXisYGyhCWGz3bRLN5uwuymUkH/ixYOKV3+KN/+N2zYHrQ48GGbeY2cnyjhT2nG+rNra+sbmVn27sbO7t39gHx49qjSXhHok5ansR1hRzgT1NNOc9jNJcRJx2osmt3O/N6VSsVQ86FlGgwSPBIsZwdpIoW0XfhSjcRkWvkxQVKLQbjptZwH0l7gVaUKFbmh/+sOU5AkVmnCs1MB1Mh0UWGpGOC0bfq5ohskEj+jAUIETqoJikbxELaMMUZxKM0KjhfrzosCJUrPE5GolWI/VqjcX//MGuY6vgoKJLNdUkOVDcc6RTtG8BjRkkhLNZ4ZgIpnJisgYS0y0KathSnBXv/yXeOft67Zzf9Hs3FRt1OEETuEMXLiEDtxBFzwgMIUneIFXq7CerTfrfblas6qbY/gF6+MbRMaS9g==</latexit><latexit sha1_base64="xnxmnIdl1YZtS/O0Sw+k/DcV70M=">AAAB+HicbVBNS8NAFHypX7V+RT16WSwFTyURQb0VvXisYGyhCWGz3bRLN5uwuymUkH/ixYOKV3+KN/+N2zYHrQ48GGbeY2cnyjhT2nG+rNra+sbmVn27sbO7t39gHx49qjSXhHok5ansR1hRzgT1NNOc9jNJcRJx2osmt3O/N6VSsVQ86FlGgwSPBIsZwdpIoW0XfhSjcRkWvkxQVKLQbjptZwH0l7gVaUKFbmh/+sOU5AkVmnCs1MB1Mh0UWGpGOC0bfq5ohskEj+jAUIETqoJikbxELaMMUZxKM0KjhfrzosCJUrPE5GolWI/VqjcX//MGuY6vgoKJLNdUkOVDcc6RTtG8BjRkkhLNZ4ZgIpnJisgYS0y0KathSnBXv/yXeOft67Zzf9Hs3FRt1OEETuEMXLiEDtxBFzwgMIUneIFXq7CerTfrfblas6qbY/gF6+MbRMaS9g==</latexit><latexit sha1_base64="xnxmnIdl1YZtS/O0Sw+k/DcV70M=">AAAB+HicbVBNS8NAFHypX7V+RT16WSwFTyURQb0VvXisYGyhCWGz3bRLN5uwuymUkH/ixYOKV3+KN/+N2zYHrQ48GGbeY2cnyjhT2nG+rNra+sbmVn27sbO7t39gHx49qjSXhHok5ansR1hRzgT1NNOc9jNJcRJx2osmt3O/N6VSsVQ86FlGgwSPBIsZwdpIoW0XfhSjcRkWvkxQVKLQbjptZwH0l7gVaUKFbmh/+sOU5AkVmnCs1MB1Mh0UWGpGOC0bfq5ohskEj+jAUIETqoJikbxELaMMUZxKM0KjhfrzosCJUrPE5GolWI/VqjcX//MGuY6vgoKJLNdUkOVDcc6RTtG8BjRkkhLNZ4ZgIpnJisgYS0y0KathSnBXv/yXeOft67Zzf9Hs3FRt1OEETuEMXLiEDtxBFzwgMIUneIFXq7CerTfrfblas6qbY/gF6+MbRMaS9g==</latexit><latexit sha1_base64="xnxmnIdl1YZtS/O0Sw+k/DcV70M=">AAAB+HicbVBNS8NAFHypX7V+RT16WSwFTyURQb0VvXisYGyhCWGz3bRLN5uwuymUkH/ixYOKV3+KN/+N2zYHrQ48GGbeY2cnyjhT2nG+rNra+sbmVn27sbO7t39gHx49qjSXhHok5ansR1hRzgT1NNOc9jNJcRJx2osmt3O/N6VSsVQ86FlGgwSPBIsZwdpIoW0XfhSjcRkWvkxQVKLQbjptZwH0l7gVaUKFbmh/+sOU5AkVmnCs1MB1Mh0UWGpGOC0bfq5ohskEj+jAUIETqoJikbxELaMMUZxKM0KjhfrzosCJUrPE5GolWI/VqjcX//MGuY6vgoKJLNdUkOVDcc6RTtG8BjRkkhLNZ4ZgIpnJisgYS0y0KathSnBXv/yXeOft67Zzf9Hs3FRt1OEETuEMXLiEDtxBFzwgMIUneIFXq7CerTfrfblas6qbY/gF6+MbRMaS9g==</latexit>

: L-sparse vector (L nonzero complex gains for propagation paths)

L propagation paths

Tx Rx

q Optimal channel design problem

P2 : R(H?
b) = max

Hb2CNRF⇥Nu

NuX

k=1

Rk(Hb), s.t. khb,kk =
p
�k 8k.
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§ For total # of channel paths ≤ "#$
q Solution of %2: structural scheduling criteria

1. Unique *AoAs at receiver for channel paths of each scheduled user: 
LS(k) \ LS(k0) = ; if k 6= k0.
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II. Equal power spread across beamspace complex gains within each channel:

|hb,i,S(k)| =
q

�S(k)/LS(k) for i 2 LS(k).
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Lk: index set of nonzero elements
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<latexit sha1_base64="1gmWXp+o9FN4u29MEWNsLahEpN4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsN+3SzSbuToQS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88mCTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKLucZzyIKYDJSLBKFqp3R1SJKbn9ao1t+7OQJaJV5AaFGj2ql/dfsKymCtkkhrT8dwUg5xqFEzySaWbGZ5SNqID3rFU0ZibIJ/dOyEnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DLIhUoz5IrNF0WZJJiQ6fOkLzRnKMeWUKaFvZWwIdWUoY2oYkPwFl9eJv5Z/aru3p3XGtdFGmU4gmM4BQ8uoAG30AQfGEh4hld4cx6dF+fd+Zi3lpxi5hD+wPn8Ac4Cj1k=</latexit><latexit sha1_base64="1gmWXp+o9FN4u29MEWNsLahEpN4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsN+3SzSbuToQS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88mCTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKLucZzyIKYDJSLBKFqp3R1SJKbn9ao1t+7OQJaJV5AaFGj2ql/dfsKymCtkkhrT8dwUg5xqFEzySaWbGZ5SNqID3rFU0ZibIJ/dOyEnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DLIhUoz5IrNF0WZJJiQ6fOkLzRnKMeWUKaFvZWwIdWUoY2oYkPwFl9eJv5Z/aru3p3XGtdFGmU4gmM4BQ8uoAG30AQfGEh4hld4cx6dF+fd+Zi3lpxi5hD+wPn8Ac4Cj1k=</latexit><latexit sha1_base64="1gmWXp+o9FN4u29MEWNsLahEpN4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsN+3SzSbuToQS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88mCTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKLucZzyIKYDJSLBKFqp3R1SJKbn9ao1t+7OQJaJV5AaFGj2ql/dfsKymCtkkhrT8dwUg5xqFEzySaWbGZ5SNqID3rFU0ZibIJ/dOyEnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DLIhUoz5IrNF0WZJJiQ6fOkLzRnKMeWUKaFvZWwIdWUoY2oYkPwFl9eJv5Z/aru3p3XGtdFGmU4gmM4BQ8uoAG30AQfGEh4hld4cx6dF+fd+Zi3lpxi5hD+wPn8Ac4Cj1k=</latexit>

ŝ2
<latexit sha1_base64="ag+BoAFNoBmXSBcsFyApB62LAr8=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbTbt0s4m7E6GE/gkvHlS8+nu8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlH3OE55ENOBEpFgFK3U7g4pEtOr9ypVt+bOQJaJV5AqFGj2Kl/dfsKymCtkkhrT8dwUg5xqFEzySbmbGZ5SNqID3rFU0ZibIJ/dOyGnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DLIhUoz5IrNF0WZJJiQ6fOkLzRnKMeWUKaFvZWwIdWUoY2obEPwFl9eJn69dlVz786rjesijRIcwwmcgQcX0IBbaIIPDCQ8wyu8OY/Oi/PufMxbV5xi5gj+wPn8Ac+Fj1o=</latexit><latexit sha1_base64="ag+BoAFNoBmXSBcsFyApB62LAr8=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbTbt0s4m7E6GE/gkvHlS8+nu8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlH3OE55ENOBEpFgFK3U7g4pEtOr9ypVt+bOQJaJV5AqFGj2Kl/dfsKymCtkkhrT8dwUg5xqFEzySbmbGZ5SNqID3rFU0ZibIJ/dOyGnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DLIhUoz5IrNF0WZJJiQ6fOkLzRnKMeWUKaFvZWwIdWUoY2obEPwFl9eJn69dlVz786rjesijRIcwwmcgQcX0IBbaIIPDCQ8wyu8OY/Oi/PufMxbV5xi5gj+wPn8Ac+Fj1o=</latexit><latexit sha1_base64="ag+BoAFNoBmXSBcsFyApB62LAr8=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbTbt0s4m7E6GE/gkvHlS8+nu8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlH3OE55ENOBEpFgFK3U7g4pEtOr9ypVt+bOQJaJV5AqFGj2Kl/dfsKymCtkkhrT8dwUg5xqFEzySbmbGZ5SNqID3rFU0ZibIJ/dOyGnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DLIhUoz5IrNF0WZJJiQ6fOkLzRnKMeWUKaFvZWwIdWUoY2obEPwFl9eJn69dlVz786rjesijRIcwwmcgQcX0IBbaIIPDCQ8wyu8OY/Oi/PufMxbV5xi5gj+wPn8Ac+Fj1o=</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="cE8bpjQP6BAVMoiHpdwRsVVxhOE=">AAAB43icbZDNSgMxFIXv+Ftr1erWTbAIrspMN+pOcOOygrWFdih30kwbmsmMyR2hDH0JNy5UfCd3vo3pz0JbDwQ+zknIvSfKlLTk+9/exubW9s5uaa+8Xzk4PKoeVx5tmhsuWjxVqelEaIWSWrRIkhKdzAhMIiXa0fh2lrefhbEy1Q80yUSY4FDLWHIkZ3V6IyRm+41+tebX/bnYOgRLqMFSzX71qzdIeZ4ITVyhtd3Azygs0JDkSkzLvdyKDPkYh6LrUGMibFjM552yc+cMWJwadzSxufv7RYGJtZMkcjcTpJFdzWbmf1k3p/gqLKTOchKaLz6Kc8UoZbPl2UAawUlNHCA30s3K+AgNcnIVlV0JwerK69Bq1K/r/r0PJTiFM7iAAC7hBu6gCS3goOAF3uDde/JevY9FWxvesrYT+CPv8weiH44B</latexit><latexit sha1_base64="cE8bpjQP6BAVMoiHpdwRsVVxhOE=">AAAB43icbZDNSgMxFIXv+Ftr1erWTbAIrspMN+pOcOOygrWFdih30kwbmsmMyR2hDH0JNy5UfCd3vo3pz0JbDwQ+zknIvSfKlLTk+9/exubW9s5uaa+8Xzk4PKoeVx5tmhsuWjxVqelEaIWSWrRIkhKdzAhMIiXa0fh2lrefhbEy1Q80yUSY4FDLWHIkZ3V6IyRm+41+tebX/bnYOgRLqMFSzX71qzdIeZ4ITVyhtd3Azygs0JDkSkzLvdyKDPkYh6LrUGMibFjM552yc+cMWJwadzSxufv7RYGJtZMkcjcTpJFdzWbmf1k3p/gqLKTOchKaLz6Kc8UoZbPl2UAawUlNHCA30s3K+AgNcnIVlV0JwerK69Bq1K/r/r0PJTiFM7iAAC7hBu6gCS3goOAF3uDde/JevY9FWxvesrYT+CPv8weiH44B</latexit><latexit sha1_base64="u/1MnWxlwn7OcIcGffOn4rIX/gA=">AAAB7nicbVBNT8JAEJ3iF+IX6tHLRmLiibRc1BvRi0dMrJBAQ7bLFjZst3V3akIa/oQXD2q8+nu8+W9coAcFXzLJy3szmZkXplIYdN1vp7S2vrG5Vd6u7Ozu7R9UD48eTJJpxn2WyER3Qmq4FIr7KFDyTqo5jUPJ2+H4Zua3n7g2IlH3OEl5ENOhEpFgFK3U6Y0oEtNv9Ks1t+7OQVaJV5AaFGj1q1+9QcKymCtkkhrT9dwUg5xqFEzyaaWXGZ5SNqZD3rVU0ZibIJ/fOyVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/XjfD6DLIhUoz5IotFkWZJJiQ2fNkIDRnKCeWUKaFvZWwEdWUoY2oYkPwll9eJX6jflV379xa87pIowwncArn4MEFNOEWWuADAwnP8ApvzqPz4rw7H4vWklPMHMMfOJ8/zkWPVg==</latexit><latexit sha1_base64="ag+BoAFNoBmXSBcsFyApB62LAr8=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbTbt0s4m7E6GE/gkvHlS8+nu8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlH3OE55ENOBEpFgFK3U7g4pEtOr9ypVt+bOQJaJV5AqFGj2Kl/dfsKymCtkkhrT8dwUg5xqFEzySbmbGZ5SNqID3rFU0ZibIJ/dOyGnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DLIhUoz5IrNF0WZJJiQ6fOkLzRnKMeWUKaFvZWwIdWUoY2obEPwFl9eJn69dlVz786rjesijRIcwwmcgQcX0IBbaIIPDCQ8wyu8OY/Oi/PufMxbV5xi5gj+wPn8Ac+Fj1o=</latexit><latexit sha1_base64="ag+BoAFNoBmXSBcsFyApB62LAr8=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbTbt0s4m7E6GE/gkvHlS8+nu8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlH3OE55ENOBEpFgFK3U7g4pEtOr9ypVt+bOQJaJV5AqFGj2Kl/dfsKymCtkkhrT8dwUg5xqFEzySbmbGZ5SNqID3rFU0ZibIJ/dOyGnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DLIhUoz5IrNF0WZJJiQ6fOkLzRnKMeWUKaFvZWwIdWUoY2obEPwFl9eJn69dlVz786rjesijRIcwwmcgQcX0IBbaIIPDCQ8wyu8OY/Oi/PufMxbV5xi5gj+wPn8Ac+Fj1o=</latexit><latexit sha1_base64="ag+BoAFNoBmXSBcsFyApB62LAr8=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbTbt0s4m7E6GE/gkvHlS8+nu8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlH3OE55ENOBEpFgFK3U7g4pEtOr9ypVt+bOQJaJV5AqFGj2Kl/dfsKymCtkkhrT8dwUg5xqFEzySbmbGZ5SNqID3rFU0ZibIJ/dOyGnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DLIhUoz5IrNF0WZJJiQ6fOkLzRnKMeWUKaFvZWwIdWUoY2obEPwFl9eJn69dlVz786rjesijRIcwwmcgQcX0IBbaIIPDCQ8wyu8OY/Oi/PufMxbV5xi5gj+wPn8Ac+Fj1o=</latexit><latexit sha1_base64="ag+BoAFNoBmXSBcsFyApB62LAr8=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbTbt0s4m7E6GE/gkvHlS8+nu8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlH3OE55ENOBEpFgFK3U7g4pEtOr9ypVt+bOQJaJV5AqFGj2Kl/dfsKymCtkkhrT8dwUg5xqFEzySbmbGZ5SNqID3rFU0ZibIJ/dOyGnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DLIhUoz5IrNF0WZJJiQ6fOkLzRnKMeWUKaFvZWwIdWUoY2obEPwFl9eJn69dlVz786rjesijRIcwwmcgQcX0IBbaIIPDCQ8wyu8OY/Oi/PufMxbV5xi5gj+wPn8Ac+Fj1o=</latexit><latexit sha1_base64="ag+BoAFNoBmXSBcsFyApB62LAr8=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbTbt0s4m7E6GE/gkvHlS8+nu8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlH3OE55ENOBEpFgFK3U7g4pEtOr9ypVt+bOQJaJV5AqFGj2Kl/dfsKymCtkkhrT8dwUg5xqFEzySbmbGZ5SNqID3rFU0ZibIJ/dOyGnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DLIhUoz5IrNF0WZJJiQ6fOkLzRnKMeWUKaFvZWwIdWUoY2obEPwFl9eJn69dlVz786rjesijRIcwwmcgQcX0IBbaIIPDCQ8wyu8OY/Oi/PufMxbV5xi5gj+wPn8Ac+Fj1o=</latexit>

WRF
<latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit><latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit><latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="1SAzrUniFlwu8LzEIIOOOBlXvR4=">AAAB7XicbZBPS8MwGMbfzn9zTq1evQSH4Gm0XtSbIIjHKdYN1lLSLN3CkrQk6WCUfhMvHlT8Ot78NmZ/Drr5QODH8yS8b54k50wbz/t2ahubW9s79d3GXnP/4NA9aj7rrFCEBiTjmeolWFPOJA0MM5z2ckWxSDjtJuPbWd6dUKVZJp/MNKeRwEPJUkawsVbsumWYpKhbxWWoBHq8q2K35bW9udA6+EtowVKd2P0KBxkpBJWGcKx13/dyE5VYGUY4rRphoWmOyRgPad+ixILqqJxvXqEz6wxQmil7pEFz9/eLEgutpyKxNwU2I72azcz/sn5h0quoZDIvDJVkMSgtODIZmtWABkxRYvjUAiaK2V0RGWGFibFlNWwJ/uqX1yG4aF+3vQcP6nACp3AOPlzCDdxDBwIgMIEXeIN3p3RenY9FWzVnWdsx/JHz+QP3wJGY</latexit><latexit sha1_base64="1SAzrUniFlwu8LzEIIOOOBlXvR4=">AAAB7XicbZBPS8MwGMbfzn9zTq1evQSH4Gm0XtSbIIjHKdYN1lLSLN3CkrQk6WCUfhMvHlT8Ot78NmZ/Drr5QODH8yS8b54k50wbz/t2ahubW9s79d3GXnP/4NA9aj7rrFCEBiTjmeolWFPOJA0MM5z2ckWxSDjtJuPbWd6dUKVZJp/MNKeRwEPJUkawsVbsumWYpKhbxWWoBHq8q2K35bW9udA6+EtowVKd2P0KBxkpBJWGcKx13/dyE5VYGUY4rRphoWmOyRgPad+ixILqqJxvXqEz6wxQmil7pEFz9/eLEgutpyKxNwU2I72azcz/sn5h0quoZDIvDJVkMSgtODIZmtWABkxRYvjUAiaK2V0RGWGFibFlNWwJ/uqX1yG4aF+3vQcP6nACp3AOPlzCDdxDBwIgMIEXeIN3p3RenY9FWzVnWdsx/JHz+QP3wJGY</latexit><latexit sha1_base64="bhbS0Qck0WRy5m+lKFIVE8jVNwM=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSJ4KokX9VYUxGMVYwtNCJvtpl26m4TdTaGE/BMvHlS8+lO8+W/ctjlo64OBx3szzMyLMs6Udpxva2V1bX1js7ZV397Z3du3Dw6fVJpLQj2S8lR2I6woZwn1NNOcdjNJsYg47USjm6nfGVOpWJo86klGA4EHCYsZwdpIoW0XfhSjThkWvhTo4bYM7YbTdGZAy8StSAMqtEP7y++nJBc00YRjpXquk+mgwFIzwmlZ93NFM0xGeEB7hiZYUBUUs8tLdGqUPopTaSrRaKb+niiwUGoiItMpsB6qRW8q/uf1ch1fBgVLslzThMwXxTlHOkXTGFCfSUo0nxiCiWTmVkSGWGKiTVh1E4K7+PIy8c6bV03n3mm0rqs0anAMJ3AGLlxAC+6gDR4QGMMzvMKbVVgv1rv1MW9dsaqZI/gD6/MHShSS9w==</latexit><latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit><latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit><latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit><latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit><latexit sha1_base64="Qjc5Daw8ed+rwgYvPWpSIvtj+YM=">AAAB+HicbVBNS8NAEJ3Ur1q/oh69LBbBU0lFUG9FQTxWMbbQhLDZbtqlm03Y3RRKyD/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MOVMacf5tiorq2vrG9XN2tb2zu6evX/wpJJMEuqShCeyG2JFORPU1Uxz2k0lxXHIaScc3Uz9zphKxRLxqCcp9WM8ECxiBGsjBbade2GEOkWQezJGD7dFYNedhjMDWibNktShRDuwv7x+QrKYCk04VqrXdFLt51hqRjgtal6maIrJCA9oz1CBY6r8fHZ5gU6M0kdRIk0JjWbq74kcx0pN4tB0xlgP1aI3Ff/zepmOLv2ciTTTVJD5oijjSCdoGgPqM0mJ5hNDMJHM3IrIEEtMtAmrZkJoLr68TNyzxlXDuT+vt67LNKpwBMdwCk24gBbcQRtcIDCGZ3iFNyu3Xqx362PeWrHKmUP4A+vzB0tUkvs=</latexit>

Nr
<latexit sha1_base64="xOwMelBCcefmfw9B9hS0sQMQJys=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL56korGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20OWn0w8Hhvhpl5YSqFQdf9ckpLyyura+X1ysbm1vZOdXfvwSSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqZ+65FrIxJ1j+OUBzEdKBEJRtFKdzc93avW3Lo7A/lLvILUoECzV/3s9hOWxVwhk9SYjuemGORUo2CSTyrdzPCUshEd8I6lisbcBPns1Ak5skqfRIm2pZDM1J8TOY2NGceh7YwpDs2iNxX/8zoZRudBLlSaIVdsvijKJMGETP8mfaE5Qzm2hDIt7K2EDammDG06FRuCt/jyX+Kf1C/q7u1prXFZpFGGAziEY/DgDBpwDU3wgcEAnuAFXh3pPDtvzvu8teQUM/vwC87HN5uUjYo=</latexit><latexit sha1_base64="xOwMelBCcefmfw9B9hS0sQMQJys=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL56korGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20OWn0w8Hhvhpl5YSqFQdf9ckpLyyura+X1ysbm1vZOdXfvwSSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqZ+65FrIxJ1j+OUBzEdKBEJRtFKdzc93avW3Lo7A/lLvILUoECzV/3s9hOWxVwhk9SYjuemGORUo2CSTyrdzPCUshEd8I6lisbcBPns1Ak5skqfRIm2pZDM1J8TOY2NGceh7YwpDs2iNxX/8zoZRudBLlSaIVdsvijKJMGETP8mfaE5Qzm2hDIt7K2EDammDG06FRuCt/jyX+Kf1C/q7u1prXFZpFGGAziEY/DgDBpwDU3wgcEAnuAFXh3pPDtvzvu8teQUM/vwC87HN5uUjYo=</latexit><latexit sha1_base64="xOwMelBCcefmfw9B9hS0sQMQJys=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL56korGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20OWn0w8Hhvhpl5YSqFQdf9ckpLyyura+X1ysbm1vZOdXfvwSSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqZ+65FrIxJ1j+OUBzEdKBEJRtFKdzc93avW3Lo7A/lLvILUoECzV/3s9hOWxVwhk9SYjuemGORUo2CSTyrdzPCUshEd8I6lisbcBPns1Ak5skqfRIm2pZDM1J8TOY2NGceh7YwpDs2iNxX/8zoZRudBLlSaIVdsvijKJMGETP8mfaE5Qzm2hDIt7K2EDammDG06FRuCt/jyX+Kf1C/q7u1prXFZpFGGAziEY/DgDBpwDU3wgcEAnuAFXh3pPDtvzvu8teQUM/vwC87HN5uUjYo=</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="YPjYUY6mZl+PMGQzSIXrq/Vl55M=">AAAB3nicbZDNSgMxFIXv+Ftr1erWTbAIrsqMG3UnuHElFR1baIeSSe+0oZnMkNwRSukjuHGh4mO5821MfxbaeiDwcU5C7j1xrqQl3//21tY3Nre2Szvl3cre/kH1sPJks8IIDEWmMtOKuUUlNYYkSWErN8jTWGEzHt5M8+YzGisz/UijHKOU97VMpODkrIe7rulWa37dn4mtQrCAGizU6Fa/Or1MFClqEopb2w78nKIxNySFwkm5U1jMuRjyPrYdap6ijcazUSfs1Dk9lmTGHU1s5v5+MeaptaM0djdTTgO7nE3N/7J2QcllNJY6Lwi1mH+UFIpRxqZ7s540KEiNHHBhpJuViQE3XJBrp+xKCJZXXoXwvH5V9+99KMExnMAZBHAB13ALDQhBQB9e4A3ePeW9eh/ztta8RW1H8Efe5w+BOIw2</latexit><latexit sha1_base64="YPjYUY6mZl+PMGQzSIXrq/Vl55M=">AAAB3nicbZDNSgMxFIXv+Ftr1erWTbAIrsqMG3UnuHElFR1baIeSSe+0oZnMkNwRSukjuHGh4mO5821MfxbaeiDwcU5C7j1xrqQl3//21tY3Nre2Szvl3cre/kH1sPJks8IIDEWmMtOKuUUlNYYkSWErN8jTWGEzHt5M8+YzGisz/UijHKOU97VMpODkrIe7rulWa37dn4mtQrCAGizU6Fa/Or1MFClqEopb2w78nKIxNySFwkm5U1jMuRjyPrYdap6ijcazUSfs1Dk9lmTGHU1s5v5+MeaptaM0djdTTgO7nE3N/7J2QcllNJY6Lwi1mH+UFIpRxqZ7s540KEiNHHBhpJuViQE3XJBrp+xKCJZXXoXwvH5V9+99KMExnMAZBHAB13ALDQhBQB9e4A3ePeW9eh/ztta8RW1H8Efe5w+BOIw2</latexit><latexit sha1_base64="FEsCQ60M+cu7oMmKnzg6WRcFBXY=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m8qLeiF09S0dhCG8pmu2mXbjZhdyKU0J/gxYOKV/+RN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf/g0SSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqd+64lrIxL1gOOUBzEdKBEJRtFK97c93avW3Lo7A1kmXkFqUKDZq351+wnLYq6QSWpMx3NTDHKqUTDJJ5VuZnhK2YgOeMdSRWNugnx26oScWKVPokTbUkhm6u+JnMbGjOPQdsYUh2bRm4r/eZ0Mo4sgFyrNkCs2XxRlkmBCpn+TvtCcoRxbQpkW9lbChlRThjadig3BW3x5mfhn9cu6e+fWGldFGmU4gmM4BQ/OoQE30AQfGAzgGV7hzZHOi/PufMxbS04xcwh/4Hz+AJpUjYY=</latexit><latexit sha1_base64="xOwMelBCcefmfw9B9hS0sQMQJys=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL56korGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20OWn0w8Hhvhpl5YSqFQdf9ckpLyyura+X1ysbm1vZOdXfvwSSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqZ+65FrIxJ1j+OUBzEdKBEJRtFKdzc93avW3Lo7A/lLvILUoECzV/3s9hOWxVwhk9SYjuemGORUo2CSTyrdzPCUshEd8I6lisbcBPns1Ak5skqfRIm2pZDM1J8TOY2NGceh7YwpDs2iNxX/8zoZRudBLlSaIVdsvijKJMGETP8mfaE5Qzm2hDIt7K2EDammDG06FRuCt/jyX+Kf1C/q7u1prXFZpFGGAziEY/DgDBpwDU3wgcEAnuAFXh3pPDtvzvu8teQUM/vwC87HN5uUjYo=</latexit><latexit sha1_base64="xOwMelBCcefmfw9B9hS0sQMQJys=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL56korGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20OWn0w8Hhvhpl5YSqFQdf9ckpLyyura+X1ysbm1vZOdXfvwSSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqZ+65FrIxJ1j+OUBzEdKBEJRtFKdzc93avW3Lo7A/lLvILUoECzV/3s9hOWxVwhk9SYjuemGORUo2CSTyrdzPCUshEd8I6lisbcBPns1Ak5skqfRIm2pZDM1J8TOY2NGceh7YwpDs2iNxX/8zoZRudBLlSaIVdsvijKJMGETP8mfaE5Qzm2hDIt7K2EDammDG06FRuCt/jyX+Kf1C/q7u1prXFZpFGGAziEY/DgDBpwDU3wgcEAnuAFXh3pPDtvzvu8teQUM/vwC87HN5uUjYo=</latexit><latexit sha1_base64="xOwMelBCcefmfw9B9hS0sQMQJys=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL56korGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20OWn0w8Hhvhpl5YSqFQdf9ckpLyyura+X1ysbm1vZOdXfvwSSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqZ+65FrIxJ1j+OUBzEdKBEJRtFKdzc93avW3Lo7A/lLvILUoECzV/3s9hOWxVwhk9SYjuemGORUo2CSTyrdzPCUshEd8I6lisbcBPns1Ak5skqfRIm2pZDM1J8TOY2NGceh7YwpDs2iNxX/8zoZRudBLlSaIVdsvijKJMGETP8mfaE5Qzm2hDIt7K2EDammDG06FRuCt/jyX+Kf1C/q7u1prXFZpFGGAziEY/DgDBpwDU3wgcEAnuAFXh3pPDtvzvu8teQUM/vwC87HN5uUjYo=</latexit><latexit sha1_base64="xOwMelBCcefmfw9B9hS0sQMQJys=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL56korGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20OWn0w8Hhvhpl5YSqFQdf9ckpLyyura+X1ysbm1vZOdXfvwSSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqZ+65FrIxJ1j+OUBzEdKBEJRtFKdzc93avW3Lo7A/lLvILUoECzV/3s9hOWxVwhk9SYjuemGORUo2CSTyrdzPCUshEd8I6lisbcBPns1Ak5skqfRIm2pZDM1J8TOY2NGceh7YwpDs2iNxX/8zoZRudBLlSaIVdsvijKJMGETP8mfaE5Qzm2hDIt7K2EDammDG06FRuCt/jyX+Kf1C/q7u1prXFZpFGGAziEY/DgDBpwDU3wgcEAnuAFXh3pPDtvzvu8teQUM/vwC87HN5uUjYo=</latexit><latexit sha1_base64="xOwMelBCcefmfw9B9hS0sQMQJys=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL56korGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20OWn0w8Hhvhpl5YSqFQdf9ckpLyyura+X1ysbm1vZOdXfvwSSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqZ+65FrIxJ1j+OUBzEdKBEJRtFKdzc93avW3Lo7A/lLvILUoECzV/3s9hOWxVwhk9SYjuemGORUo2CSTyrdzPCUshEd8I6lisbcBPns1Ak5skqfRIm2pZDM1J8TOY2NGceh7YwpDs2iNxX/8zoZRudBLlSaIVdsvijKJMGETP8mfaE5Qzm2hDIt7K2EDammDG06FRuCt/jyX+Kf1C/q7u1prXFZpFGGAziEY/DgDBpwDU3wgcEAnuAFXh3pPDtvzvu8teQUM/vwC87HN5uUjYo=</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="YPjYUY6mZl+PMGQzSIXrq/Vl55M=">AAAB3nicbZDNSgMxFIXv+Ftr1erWTbAIrsqMG3UnuHElFR1baIeSSe+0oZnMkNwRSukjuHGh4mO5821MfxbaeiDwcU5C7j1xrqQl3//21tY3Nre2Szvl3cre/kH1sPJks8IIDEWmMtOKuUUlNYYkSWErN8jTWGEzHt5M8+YzGisz/UijHKOU97VMpODkrIe7rulWa37dn4mtQrCAGizU6Fa/Or1MFClqEopb2w78nKIxNySFwkm5U1jMuRjyPrYdap6ijcazUSfs1Dk9lmTGHU1s5v5+MeaptaM0djdTTgO7nE3N/7J2QcllNJY6Lwi1mH+UFIpRxqZ7s540KEiNHHBhpJuViQE3XJBrp+xKCJZXXoXwvH5V9+99KMExnMAZBHAB13ALDQhBQB9e4A3ePeW9eh/ztta8RW1H8Efe5w+BOIw2</latexit><latexit sha1_base64="YPjYUY6mZl+PMGQzSIXrq/Vl55M=">AAAB3nicbZDNSgMxFIXv+Ftr1erWTbAIrsqMG3UnuHElFR1baIeSSe+0oZnMkNwRSukjuHGh4mO5821MfxbaeiDwcU5C7j1xrqQl3//21tY3Nre2Szvl3cre/kH1sPJks8IIDEWmMtOKuUUlNYYkSWErN8jTWGEzHt5M8+YzGisz/UijHKOU97VMpODkrIe7rulWa37dn4mtQrCAGizU6Fa/Or1MFClqEopb2w78nKIxNySFwkm5U1jMuRjyPrYdap6ijcazUSfs1Dk9lmTGHU1s5v5+MeaptaM0djdTTgO7nE3N/7J2QcllNJY6Lwi1mH+UFIpRxqZ7s540KEiNHHBhpJuViQE3XJBrp+xKCJZXXoXwvH5V9+99KMExnMAZBHAB13ALDQhBQB9e4A3ePeW9eh/ztta8RW1H8Efe5w+BOIw2</latexit><latexit sha1_base64="FEsCQ60M+cu7oMmKnzg6WRcFBXY=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m8qLeiF09S0dhCG8pmu2mXbjZhdyKU0J/gxYOKV/+RN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf/g0SSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqd+64lrIxL1gOOUBzEdKBEJRtFK97c93avW3Lo7A1kmXkFqUKDZq351+wnLYq6QSWpMx3NTDHKqUTDJJ5VuZnhK2YgOeMdSRWNugnx26oScWKVPokTbUkhm6u+JnMbGjOPQdsYUh2bRm4r/eZ0Mo4sgFyrNkCs2XxRlkmBCpn+TvtCcoRxbQpkW9lbChlRThjadig3BW3x5mfhn9cu6e+fWGldFGmU4gmM4BQ/OoQE30AQfGAzgGV7hzZHOi/PufMxbS04xcwh/4Hz+AJpUjYY=</latexit><latexit sha1_base64="xOwMelBCcefmfw9B9hS0sQMQJys=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL56korGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20OWn0w8Hhvhpl5YSqFQdf9ckpLyyura+X1ysbm1vZOdXfvwSSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqZ+65FrIxJ1j+OUBzEdKBEJRtFKdzc93avW3Lo7A/lLvILUoECzV/3s9hOWxVwhk9SYjuemGORUo2CSTyrdzPCUshEd8I6lisbcBPns1Ak5skqfRIm2pZDM1J8TOY2NGceh7YwpDs2iNxX/8zoZRudBLlSaIVdsvijKJMGETP8mfaE5Qzm2hDIt7K2EDammDG06FRuCt/jyX+Kf1C/q7u1prXFZpFGGAziEY/DgDBpwDU3wgcEAnuAFXh3pPDtvzvu8teQUM/vwC87HN5uUjYo=</latexit><latexit sha1_base64="xOwMelBCcefmfw9B9hS0sQMQJys=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL56korGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20OWn0w8Hhvhpl5YSqFQdf9ckpLyyura+X1ysbm1vZOdXfvwSSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqZ+65FrIxJ1j+OUBzEdKBEJRtFKdzc93avW3Lo7A/lLvILUoECzV/3s9hOWxVwhk9SYjuemGORUo2CSTyrdzPCUshEd8I6lisbcBPns1Ak5skqfRIm2pZDM1J8TOY2NGceh7YwpDs2iNxX/8zoZRudBLlSaIVdsvijKJMGETP8mfaE5Qzm2hDIt7K2EDammDG06FRuCt/jyX+Kf1C/q7u1prXFZpFGGAziEY/DgDBpwDU3wgcEAnuAFXh3pPDtvzvu8teQUM/vwC87HN5uUjYo=</latexit><latexit sha1_base64="xOwMelBCcefmfw9B9hS0sQMQJys=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL56korGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20OWn0w8Hhvhpl5YSqFQdf9ckpLyyura+X1ysbm1vZOdXfvwSSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqZ+65FrIxJ1j+OUBzEdKBEJRtFKdzc93avW3Lo7A/lLvILUoECzV/3s9hOWxVwhk9SYjuemGORUo2CSTyrdzPCUshEd8I6lisbcBPns1Ak5skqfRIm2pZDM1J8TOY2NGceh7YwpDs2iNxX/8zoZRudBLlSaIVdsvijKJMGETP8mfaE5Qzm2hDIt7K2EDammDG06FRuCt/jyX+Kf1C/q7u1prXFZpFGGAziEY/DgDBpwDU3wgcEAnuAFXh3pPDtvzvu8teQUM/vwC87HN5uUjYo=</latexit><latexit sha1_base64="xOwMelBCcefmfw9B9hS0sQMQJys=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL56korGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20OWn0w8Hhvhpl5YSqFQdf9ckpLyyura+X1ysbm1vZOdXfvwSSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqZ+65FrIxJ1j+OUBzEdKBEJRtFKdzc93avW3Lo7A/lLvILUoECzV/3s9hOWxVwhk9SYjuemGORUo2CSTyrdzPCUshEd8I6lisbcBPns1Ak5skqfRIm2pZDM1J8TOY2NGceh7YwpDs2iNxX/8zoZRudBLlSaIVdsvijKJMGETP8mfaE5Qzm2hDIt7K2EDammDG06FRuCt/jyX+Kf1C/q7u1prXFZpFGGAziEY/DgDBpwDU3wgcEAnuAFXh3pPDtvzvu8teQUM/vwC87HN5uUjYo=</latexit><latexit sha1_base64="xOwMelBCcefmfw9B9hS0sQMQJys=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL56korGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20OWn0w8Hhvhpl5YSqFQdf9ckpLyyura+X1ysbm1vZOdXfvwSSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWOrqZ+65FrIxJ1j+OUBzEdKBEJRtFKdzc93avW3Lo7A/lLvILUoECzV/3s9hOWxVwhk9SYjuemGORUo2CSTyrdzPCUshEd8I6lisbcBPns1Ak5skqfRIm2pZDM1J8TOY2NGceh7YwpDs2iNxX/8zoZRudBLlSaIVdsvijKJMGETP8mfaE5Qzm2hDIt7K2EDammDG06FRuCt/jyX+Kf1C/q7u1prXFZpFGGAziEY/DgDBpwDU3wgcEAnuAFXh3pPDtvzvu8teQUM/vwC87HN5uUjYo=</latexit>

NRF
<latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit><latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit><latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="YcdVFt98ot6yyYbd7DE1gzjDpd0=">AAAB5XicbZDNSgMxFIXv+Ftr1erWTbAIrsqMG3UnCOJKqji22A4lk95pQ5PMkGSEMvQt3LhQ8ZXc+TamPwttPRD4OCch9544E9xY3//2VlbX1jc2S1vl7crO7l51v/Jo0lwzDFkqUt2KqUHBFYaWW4GtTCOVscBmPLya5M1n1Ian6sGOMowk7SuecEats55uu0VHS3J/Pe5Wa37dn4osQzCHGszV6Fa/Or2U5RKVZYIa0w78zEYF1ZYzgeNyJzeYUTakfWw7VFSiiYrpxGNy7JweSVLtjrJk6v5+UVBpzEjG7qakdmAWs4n5X9bObXIeFVxluUXFZh8luSA2JZP1SY9rZFaMHFCmuZuVsAHVlFlXUtmVECyuvAzhaf2i7t/5UIJDOIITCOAMLuEGGhACAwUv8AbvnvFevY9ZWyvevLYD+CPv8wczbo7u</latexit><latexit sha1_base64="YcdVFt98ot6yyYbd7DE1gzjDpd0=">AAAB5XicbZDNSgMxFIXv+Ftr1erWTbAIrsqMG3UnCOJKqji22A4lk95pQ5PMkGSEMvQt3LhQ8ZXc+TamPwttPRD4OCch9544E9xY3//2VlbX1jc2S1vl7crO7l51v/Jo0lwzDFkqUt2KqUHBFYaWW4GtTCOVscBmPLya5M1n1Ian6sGOMowk7SuecEats55uu0VHS3J/Pe5Wa37dn4osQzCHGszV6Fa/Or2U5RKVZYIa0w78zEYF1ZYzgeNyJzeYUTakfWw7VFSiiYrpxGNy7JweSVLtjrJk6v5+UVBpzEjG7qakdmAWs4n5X9bObXIeFVxluUXFZh8luSA2JZP1SY9rZFaMHFCmuZuVsAHVlFlXUtmVECyuvAzhaf2i7t/5UIJDOIITCOAMLuEGGhACAwUv8AbvnvFevY9ZWyvevLYD+CPv8wczbo7u</latexit><latexit sha1_base64="aRAS/+LzrFlE0HyllF1WlfCoYzk=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m8qLeiIJ6kirHFNpTNdtMu3d2E3Y1QQv6FFw8qXv053vw3btsctPXBwOO9GWbmhQln2rjut1NaWl5ZXSuvVzY2t7Z3qrt7DzpOFaE+iXms2iHWlDNJfcMMp+1EUSxCTlvh6HLit56o0iyW92ac0EDggWQRI9hY6fGml3WVQHdXea9ac+vuFGiReAWpQYFmr/rV7cckFVQawrHWHc9NTJBhZRjhNK90U00TTEZ4QDuWSiyoDrLpxTk6skofRbGyJQ2aqr8nMiy0HovQdgpshnrem4j/eZ3URGdBxmSSGirJbFGUcmRiNHkf9ZmixPCxJZgoZm9FZIgVJsaGVLEhePMvLxL/pH5ed2/dWuOiSKMMB3AIx+DBKTTgGprgAwEJz/AKb452Xpx352PWWnKKmX34A+fzB2l9kEU=</latexit><latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit><latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit><latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit><latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit><latexit sha1_base64="e9YoNMr24iEmWeDVUokT11KrR5M=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoXorCuJJqri22C4lm2bb0CS7JFmhLP0XXjyoePXnePPfmLZ70NYHA4/3ZpiZFyacaeO6305haXllda24XtrY3NreKe/uPeg4VYT6JOaxaoVYU84k9Q0znLYSRbEIOW2Gw8uJ33yiSrNY3ptRQgOB+5JFjGBjpcebbtZRAt1djbvlilt1p0CLxMtJBXI0uuWvTi8mqaDSEI61bntuYoIMK8MIp+NSJ9U0wWSI+7RtqcSC6iCbXjxGR1bpoShWtqRBU/X3RIaF1iMR2k6BzUDPexPxP6+dmugsyJhMUkMlmS2KUo5MjCbvox5TlBg+sgQTxeytiAywwsTYkEo2BG/+5UXin1TPq+7taaV+kadRhAM4hGPwoAZ1uIYG+EBAwjO8wpujnRfn3fmYtRacfGYf/sD5/AFqvZBJ</latexit>
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WBB
<latexit sha1_base64="UxftotvJzu5cCfrzl3m5CMGYFOA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMLbQxLLZbtqlu5uwu1FK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gXieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU/99iNVmiXyzoxTGgo8kCxmBBsrPQRRjNq9PFACNZuTXrXm1t0Z0DLxClKDAq1e9SvoJyQTVBrCsdZdz01NmGNlGOF0UgkyTVNMRnhAu5ZKLKgO89nVE3RilT6KE2VLGjRTf0/kWGg9FpHtFNgM9aI3Ff/zupmJL8OcyTQzVJL5ojjjyCRoGgHqM0WJ4WNLMFHM3orIECtMjA2qYkPwFl9eJv5Z/aru3Z7XGs0ijTIcwTGcggcX0IAbaIEPBBQ8wyu8OU/Oi/PufMxbS04xcwh/4Hz+AOdLkas=</latexit><latexit sha1_base64="UxftotvJzu5cCfrzl3m5CMGYFOA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMLbQxLLZbtqlu5uwu1FK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gXieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU/99iNVmiXyzoxTGgo8kCxmBBsrPQRRjNq9PFACNZuTXrXm1t0Z0DLxClKDAq1e9SvoJyQTVBrCsdZdz01NmGNlGOF0UgkyTVNMRnhAu5ZKLKgO89nVE3RilT6KE2VLGjRTf0/kWGg9FpHtFNgM9aI3Ff/zupmJL8OcyTQzVJL5ojjjyCRoGgHqM0WJ4WNLMFHM3orIECtMjA2qYkPwFl9eJv5Z/aru3Z7XGs0ijTIcwTGcggcX0IAbaIEPBBQ8wyu8OU/Oi/PufMxbS04xcwh/4Hz+AOdLkas=</latexit><latexit sha1_base64="UxftotvJzu5cCfrzl3m5CMGYFOA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMLbQxLLZbtqlu5uwu1FK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gXieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU/99iNVmiXyzoxTGgo8kCxmBBsrPQRRjNq9PFACNZuTXrXm1t0Z0DLxClKDAq1e9SvoJyQTVBrCsdZdz01NmGNlGOF0UgkyTVNMRnhAu5ZKLKgO89nVE3RilT6KE2VLGjRTf0/kWGg9FpHtFNgM9aI3Ff/zupmJL8OcyTQzVJL5ojjjyCRoGgHqM0WJ4WNLMFHM3orIECtMjA2qYkPwFl9eJv5Z/aru3Z7XGs0ijTIcwTGcggcX0IAbaIEPBBQ8wyu8OU/Oi/PufMxbS04xcwh/4Hz+AOdLkas=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="SMMttl1BwKwIKecJTNh3TTtlBDo=">AAAB6XicbZDNSgMxFIXv+Ftr1erWTbAIrsqMG3UndeOygmML7VgyaaYNTTJDckcpQ9/DjQsVX8idb2P6s9DWA4GPcxLuzYkzKSz6/re3tr6xubVd2invVvb2D6qHlQeb5obxkKUyNe2YWi6F5iEKlLydGU5VLHkrHt1M89YTN1ak+h7HGY8UHWiRCEbRWY/dOCGtXtE1ijQak1615tf9mcgqBAuowULNXvWr209ZrrhGJqm1ncDPMCqoQcEkn5S7ueUZZSM64B2Hmipuo2K29YScOqdPktS4o5HM3N8vCqqsHavY3VQUh3Y5m5r/ZZ0ck8uoEDrLkWs2H5TkkmBKphWQvjCcoRw7oMwItythQ2ooQ1dU2ZUQLH95FcLz+lU9uPOhBMdwAmcQwAVcwy00IQQGBl7gDd69Z+/V+5i3teYtajuCP/I+fwChfpBM</latexit><latexit sha1_base64="SMMttl1BwKwIKecJTNh3TTtlBDo=">AAAB6XicbZDNSgMxFIXv+Ftr1erWTbAIrsqMG3UndeOygmML7VgyaaYNTTJDckcpQ9/DjQsVX8idb2P6s9DWA4GPcxLuzYkzKSz6/re3tr6xubVd2invVvb2D6qHlQeb5obxkKUyNe2YWi6F5iEKlLydGU5VLHkrHt1M89YTN1ak+h7HGY8UHWiRCEbRWY/dOCGtXtE1ijQak1615tf9mcgqBAuowULNXvWr209ZrrhGJqm1ncDPMCqoQcEkn5S7ueUZZSM64B2Hmipuo2K29YScOqdPktS4o5HM3N8vCqqsHavY3VQUh3Y5m5r/ZZ0ck8uoEDrLkWs2H5TkkmBKphWQvjCcoRw7oMwItythQ2ooQ1dU2ZUQLH95FcLz+lU9uPOhBMdwAmcQwAVcwy00IQQGBl7gDd69Z+/V+5i3teYtajuCP/I+fwChfpBM</latexit><latexit sha1_base64="PmNN0NcFL78170XVyz4iGTSkl7A=">AAAB9HicbVBNT8JAEJ3iF+IX6tHLRmLiibRexBvBi0dMrJDQSrbLFjbsbpvdrYY0/A8vHtR49cd489+4QA8KvmSSl/dmMjMvSjnTxnW/ndLa+sbmVnm7srO7t39QPTy610mmCPVJwhPVjbCmnEnqG2Y47aaKYhFx2onG1zO/80iVZom8M5OUhgIPJYsZwcZKD0EUo04/D5RArda0X625dXcOtEq8gtSgQLtf/QoGCckElYZwrHXPc1MT5lgZRjidVoJM0xSTMR7SnqUSC6rDfH71FJ1ZZYDiRNmSBs3V3xM5FlpPRGQ7BTYjvezNxP+8XmbiRpgzmWaGSrJYFGccmQTNIkADpigxfGIJJorZWxEZYYWJsUFVbAje8surxL+oX9W9W7fWbBVplOEETuEcPLiEJtxAG3wgoOAZXuHNeXJenHfnY9FacoqZY/gD5/MH5guRpw==</latexit><latexit sha1_base64="UxftotvJzu5cCfrzl3m5CMGYFOA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMLbQxLLZbtqlu5uwu1FK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gXieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU/99iNVmiXyzoxTGgo8kCxmBBsrPQRRjNq9PFACNZuTXrXm1t0Z0DLxClKDAq1e9SvoJyQTVBrCsdZdz01NmGNlGOF0UgkyTVNMRnhAu5ZKLKgO89nVE3RilT6KE2VLGjRTf0/kWGg9FpHtFNgM9aI3Ff/zupmJL8OcyTQzVJL5ojjjyCRoGgHqM0WJ4WNLMFHM3orIECtMjA2qYkPwFl9eJv5Z/aru3Z7XGs0ijTIcwTGcggcX0IAbaIEPBBQ8wyu8OU/Oi/PufMxbS04xcwh/4Hz+AOdLkas=</latexit><latexit sha1_base64="UxftotvJzu5cCfrzl3m5CMGYFOA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMLbQxLLZbtqlu5uwu1FK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gXieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU/99iNVmiXyzoxTGgo8kCxmBBsrPQRRjNq9PFACNZuTXrXm1t0Z0DLxClKDAq1e9SvoJyQTVBrCsdZdz01NmGNlGOF0UgkyTVNMRnhAu5ZKLKgO89nVE3RilT6KE2VLGjRTf0/kWGg9FpHtFNgM9aI3Ff/zupmJL8OcyTQzVJL5ojjjyCRoGgHqM0WJ4WNLMFHM3orIECtMjA2qYkPwFl9eJv5Z/aru3Z7XGs0ijTIcwTGcggcX0IAbaIEPBBQ8wyu8OU/Oi/PufMxbS04xcwh/4Hz+AOdLkas=</latexit><latexit sha1_base64="UxftotvJzu5cCfrzl3m5CMGYFOA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMLbQxLLZbtqlu5uwu1FK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gXieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU/99iNVmiXyzoxTGgo8kCxmBBsrPQRRjNq9PFACNZuTXrXm1t0Z0DLxClKDAq1e9SvoJyQTVBrCsdZdz01NmGNlGOF0UgkyTVNMRnhAu5ZKLKgO89nVE3RilT6KE2VLGjRTf0/kWGg9FpHtFNgM9aI3Ff/zupmJL8OcyTQzVJL5ojjjyCRoGgHqM0WJ4WNLMFHM3orIECtMjA2qYkPwFl9eJv5Z/aru3Z7XGs0ijTIcwTGcggcX0IAbaIEPBBQ8wyu8OU/Oi/PufMxbS04xcwh/4Hz+AOdLkas=</latexit><latexit sha1_base64="UxftotvJzu5cCfrzl3m5CMGYFOA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMLbQxLLZbtqlu5uwu1FK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gXieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU/99iNVmiXyzoxTGgo8kCxmBBsrPQRRjNq9PFACNZuTXrXm1t0Z0DLxClKDAq1e9SvoJyQTVBrCsdZdz01NmGNlGOF0UgkyTVNMRnhAu5ZKLKgO89nVE3RilT6KE2VLGjRTf0/kWGg9FpHtFNgM9aI3Ff/zupmJL8OcyTQzVJL5ojjjyCRoGgHqM0WJ4WNLMFHM3orIECtMjA2qYkPwFl9eJv5Z/aru3Z7XGs0ijTIcwTGcggcX0IAbaIEPBBQ8wyu8OU/Oi/PufMxbS04xcwh/4Hz+AOdLkas=</latexit><latexit sha1_base64="UxftotvJzu5cCfrzl3m5CMGYFOA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMLbQxLLZbtqlu5uwu1FK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gXieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU/99iNVmiXyzoxTGgo8kCxmBBsrPQRRjNq9PFACNZuTXrXm1t0Z0DLxClKDAq1e9SvoJyQTVBrCsdZdz01NmGNlGOF0UgkyTVNMRnhAu5ZKLKgO89nVE3RilT6KE2VLGjRTf0/kWGg9FpHtFNgM9aI3Ff/zupmJL8OcyTQzVJL5ojjjyCRoGgHqM0WJ4WNLMFHM3orIECtMjA2qYkPwFl9eJv5Z/aru3Z7XGs0ijTIcwTGcggcX0IAbaIEPBBQ8wyu8OU/Oi/PufMxbS04xcwh/4Hz+AOdLkas=</latexit><latexit sha1_base64="UxftotvJzu5cCfrzl3m5CMGYFOA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+lXjxWMLbQxLLZbtqlu5uwu1FK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gXieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU/99iNVmiXyzoxTGgo8kCxmBBsrPQRRjNq9PFACNZuTXrXm1t0Z0DLxClKDAq1e9SvoJyQTVBrCsdZdz01NmGNlGOF0UgkyTVNMRnhAu5ZKLKgO89nVE3RilT6KE2VLGjRTf0/kWGg9FpHtFNgM9aI3Ff/zupmJL8OcyTQzVJL5ojjjyCRoGgHqM0WJ4WNLMFHM3orIECtMjA2qYkPwFl9eJv5Z/aru3Z7XGs0ijTIcwTGcggcX0IAbaIEPBBQ8wyu8OU/Oi/PufMxbS04xcwh/4Hz+AOdLkas=</latexit>

Aggregated channel gain at ADC

• Unique AoAs
• Equal power spread

minimize error here

minimize k[Hb]i,:k2
<latexit sha1_base64="DJhLIb9TilasECmCXmSieoBbrtY="></latexit><latexit sha1_base64="DJhLIb9TilasECmCXmSieoBbrtY="></latexit><latexit sha1_base64="DJhLIb9TilasECmCXmSieoBbrtY="></latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="OvI7vfzhXc1ccfgHLAM3x+SYqmM=">AAACC3icbZDNTtwwFIVvBmhhCu2ULRsLVKmLKkpm059VpW5mCRIDSEmIHM8NWNhOZN9UnWbyFt30Vbph0SL27HgbPMMs+OmRLH06x9b1PUWtpKMoug16K6trL16ub/RfbW69fjN4u3nkqsYKHItKVfak4A6VNDgmSQpPaotcFwqPi4tv8/z4O1onK3NI0xozzc+MLKXg5K18EKaEP6jV0kgtfyLrWDpL2rQo2ajL29RqVnRZ3soPX7p0djrMB3tRGC3EnkO8hD1Yaj8f3KSTSjQaDQnFnUviqKas5ZakUNj108ZhzcUFP8PEo+EaXdYu9urYO+9MWFlZfwyxhfvwRcu1c1Nd+Jua07l7ms3N/2VJQ+WnrJWmbgiNuB9UNopRxeYlsYm0KEhNPXBhpf8rE+fcckG+yr4vIX668nMYD8PPYXwQwTrswC68hxg+wlcYwT6MQcAv+AN/4V/wO7gMru7b6gXL2rbhkYLrO7l0njs=</latexit><latexit sha1_base64="t3n41QhL4S51O+vnVD319p1IeTs="></latexit><latexit sha1_base64="W7X2NnkhuhZxkh0ftDLUcJ/O9RI="></latexit><latexit sha1_base64="DJhLIb9TilasECmCXmSieoBbrtY="></latexit><latexit sha1_base64="DJhLIb9TilasECmCXmSieoBbrtY="></latexit><latexit sha1_base64="DJhLIb9TilasECmCXmSieoBbrtY="></latexit><latexit sha1_base64="DJhLIb9TilasECmCXmSieoBbrtY="></latexit><latexit sha1_base64="DJhLIb9TilasECmCXmSieoBbrtY="></latexit><latexit sha1_base64="DJhLIb9TilasECmCXmSieoBbrtY="></latexit>

Theorem 1

Channel Hb

hb,1
<latexit sha1_base64="eywSGHi3B6T+FyrY36JH6vP/NMo=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCBymJCOqt6MVjBWMLTQib7aZdursJuxshhPhXvHhQ8eof8ea/cdvmoK0PBh7vzTAzL0oZVdpxvq3ayura+kZ9s7G1vbO7Z+8fPKgkk5h4OGGJ7EdIEUYF8TTVjPRTSRCPGOlFk5up33skUtFE3Os8JQFHI0FjipE2Umg3Cz+K4bgMi8KXHEblqVuGdstpOzPAZeJWpAUqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqRs+JkiKcITNCIDQwXiRAXF7PgSHhtlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvBomBHfx5WXinbWv2u7deatzXaVRB4fgCJwAF1yADrgFXeABDHLwDF7Bm/VkvVjv1se8tWZVM03wB9bnD5uFlEo=</latexit><latexit sha1_base64="eywSGHi3B6T+FyrY36JH6vP/NMo=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCBymJCOqt6MVjBWMLTQib7aZdursJuxshhPhXvHhQ8eof8ea/cdvmoK0PBh7vzTAzL0oZVdpxvq3ayura+kZ9s7G1vbO7Z+8fPKgkk5h4OGGJ7EdIEUYF8TTVjPRTSRCPGOlFk5up33skUtFE3Os8JQFHI0FjipE2Umg3Cz+K4bgMi8KXHEblqVuGdstpOzPAZeJWpAUqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqRs+JkiKcITNCIDQwXiRAXF7PgSHhtlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvBomBHfx5WXinbWv2u7deatzXaVRB4fgCJwAF1yADrgFXeABDHLwDF7Bm/VkvVjv1se8tWZVM03wB9bnD5uFlEo=</latexit><latexit sha1_base64="eywSGHi3B6T+FyrY36JH6vP/NMo=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCBymJCOqt6MVjBWMLTQib7aZdursJuxshhPhXvHhQ8eof8ea/cdvmoK0PBh7vzTAzL0oZVdpxvq3ayura+kZ9s7G1vbO7Z+8fPKgkk5h4OGGJ7EdIEUYF8TTVjPRTSRCPGOlFk5up33skUtFE3Os8JQFHI0FjipE2Umg3Cz+K4bgMi8KXHEblqVuGdstpOzPAZeJWpAUqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqRs+JkiKcITNCIDQwXiRAXF7PgSHhtlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvBomBHfx5WXinbWv2u7deatzXaVRB4fgCJwAF1yADrgFXeABDHLwDF7Bm/VkvVjv1se8tWZVM03wB9bnD5uFlEo=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="2DvzVlKfvcx9D9fKP38sOTHTkM0=">AAAB8HicbZBPS8MwGMbfzn9zTq169BIcggcZrRf1JnjxOMG5wVpKmqVbWJKWJBVKqV/FiwcVP403v43Zn4NuPhD48TwJ75snzjjTxvO+ndra+sbmVn27sdPc3dt3D5qPOs0VoV2S8lT1Y6wpZ5J2DTOc9jNFsYg57cWT22nee6JKs1Q+mCKjocAjyRJGsLFW5B6VQZygcRWVZaAEiqtzv4rcltf2ZkKr4C+gBQt1IvcrGKYkF1QawrHWA9/LTFhiZRjhtGoEuaYZJhM8ogOLEguqw3K2fIVOrTNESarskQbN3N8vSiy0LkRsbwpsxno5m5r/ZYPcJFdhyWSWGyrJfFCSc2RSNG0CDZmixPDCAiaK2V0RGWOFibF9NWwJ/vKXV6F70b5u+/ce1OEYTuAMfLiEG7iDDnSBQAEv8AbvzrPz6nzM26o5i9oO4Y+czx86JZLk</latexit><latexit sha1_base64="2DvzVlKfvcx9D9fKP38sOTHTkM0=">AAAB8HicbZBPS8MwGMbfzn9zTq169BIcggcZrRf1JnjxOMG5wVpKmqVbWJKWJBVKqV/FiwcVP403v43Zn4NuPhD48TwJ75snzjjTxvO+ndra+sbmVn27sdPc3dt3D5qPOs0VoV2S8lT1Y6wpZ5J2DTOc9jNFsYg57cWT22nee6JKs1Q+mCKjocAjyRJGsLFW5B6VQZygcRWVZaAEiqtzv4rcltf2ZkKr4C+gBQt1IvcrGKYkF1QawrHWA9/LTFhiZRjhtGoEuaYZJhM8ogOLEguqw3K2fIVOrTNESarskQbN3N8vSiy0LkRsbwpsxno5m5r/ZYPcJFdhyWSWGyrJfFCSc2RSNG0CDZmixPDCAiaK2V0RGWOFibF9NWwJ/vKXV6F70b5u+/ce1OEYTuAMfLiEG7iDDnSBQAEv8AbvzrPz6nzM26o5i9oO4Y+czx86JZLk</latexit><latexit sha1_base64="C3n+ABfQ0AeGum+diUETJlym1+Q=">AAAB+3icbVBNS8NAEJ3Ur1q/oj16WSyCBymJF/VW9OKxgtFCE8Jmu2mXbjZhdyOUEP+KFw8qXv0j3vw3btsctPXBwOO9GWbmRRlnSjvOt1VbWV1b36hvNra2d3b37P2De5XmklCPpDyVvQgrypmgnmaa014mKU4iTh+i8fXUf3ikUrFU3OlJRoMEDwWLGcHaSKHdLPwoRqMyLApfJigqT90ytFtO25kBLRO3Ii2o0A3tL3+QkjyhQhOOleq7TqaDAkvNCKdlw88VzTAZ4yHtGypwQlVQzI4v0bFRBihOpSmh0Uz9PVHgRKlJEpnOBOuRWvSm4n9eP9fxRVAwkeWaCjJfFOcc6RRNk0ADJinRfGIIJpKZWxEZYYmJNnk1TAju4svLxDtrX7bdW6fVuarSqMMhHMEJuHAOHbiBLnhAYALP8Apv1pP1Yr1bH/PWmlXNNOEPrM8fmkWURg==</latexit><latexit sha1_base64="eywSGHi3B6T+FyrY36JH6vP/NMo=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCBymJCOqt6MVjBWMLTQib7aZdursJuxshhPhXvHhQ8eof8ea/cdvmoK0PBh7vzTAzL0oZVdpxvq3ayura+kZ9s7G1vbO7Z+8fPKgkk5h4OGGJ7EdIEUYF8TTVjPRTSRCPGOlFk5up33skUtFE3Os8JQFHI0FjipE2Umg3Cz+K4bgMi8KXHEblqVuGdstpOzPAZeJWpAUqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqRs+JkiKcITNCIDQwXiRAXF7PgSHhtlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvBomBHfx5WXinbWv2u7deatzXaVRB4fgCJwAF1yADrgFXeABDHLwDF7Bm/VkvVjv1se8tWZVM03wB9bnD5uFlEo=</latexit><latexit sha1_base64="eywSGHi3B6T+FyrY36JH6vP/NMo=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCBymJCOqt6MVjBWMLTQib7aZdursJuxshhPhXvHhQ8eof8ea/cdvmoK0PBh7vzTAzL0oZVdpxvq3ayura+kZ9s7G1vbO7Z+8fPKgkk5h4OGGJ7EdIEUYF8TTVjPRTSRCPGOlFk5up33skUtFE3Os8JQFHI0FjipE2Umg3Cz+K4bgMi8KXHEblqVuGdstpOzPAZeJWpAUqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqRs+JkiKcITNCIDQwXiRAXF7PgSHhtlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvBomBHfx5WXinbWv2u7deatzXaVRB4fgCJwAF1yADrgFXeABDHLwDF7Bm/VkvVjv1se8tWZVM03wB9bnD5uFlEo=</latexit><latexit sha1_base64="eywSGHi3B6T+FyrY36JH6vP/NMo=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCBymJCOqt6MVjBWMLTQib7aZdursJuxshhPhXvHhQ8eof8ea/cdvmoK0PBh7vzTAzL0oZVdpxvq3ayura+kZ9s7G1vbO7Z+8fPKgkk5h4OGGJ7EdIEUYF8TTVjPRTSRCPGOlFk5up33skUtFE3Os8JQFHI0FjipE2Umg3Cz+K4bgMi8KXHEblqVuGdstpOzPAZeJWpAUqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqRs+JkiKcITNCIDQwXiRAXF7PgSHhtlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvBomBHfx5WXinbWv2u7deatzXaVRB4fgCJwAF1yADrgFXeABDHLwDF7Bm/VkvVjv1se8tWZVM03wB9bnD5uFlEo=</latexit><latexit sha1_base64="eywSGHi3B6T+FyrY36JH6vP/NMo=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCBymJCOqt6MVjBWMLTQib7aZdursJuxshhPhXvHhQ8eof8ea/cdvmoK0PBh7vzTAzL0oZVdpxvq3ayura+kZ9s7G1vbO7Z+8fPKgkk5h4OGGJ7EdIEUYF8TTVjPRTSRCPGOlFk5up33skUtFE3Os8JQFHI0FjipE2Umg3Cz+K4bgMi8KXHEblqVuGdstpOzPAZeJWpAUqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqRs+JkiKcITNCIDQwXiRAXF7PgSHhtlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvBomBHfx5WXinbWv2u7deatzXaVRB4fgCJwAF1yADrgFXeABDHLwDF7Bm/VkvVjv1se8tWZVM03wB9bnD5uFlEo=</latexit><latexit sha1_base64="eywSGHi3B6T+FyrY36JH6vP/NMo=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCBymJCOqt6MVjBWMLTQib7aZdursJuxshhPhXvHhQ8eof8ea/cdvmoK0PBh7vzTAzL0oZVdpxvq3ayura+kZ9s7G1vbO7Z+8fPKgkk5h4OGGJ7EdIEUYF8TTVjPRTSRCPGOlFk5up33skUtFE3Os8JQFHI0FjipE2Umg3Cz+K4bgMi8KXHEblqVuGdstpOzPAZeJWpAUqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqRs+JkiKcITNCIDQwXiRAXF7PgSHhtlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvBomBHfx5WXinbWv2u7deatzXaVRB4fgCJwAF1yADrgFXeABDHLwDF7Bm/VkvVjv1se8tWZVM03wB9bnD5uFlEo=</latexit><latexit sha1_base64="eywSGHi3B6T+FyrY36JH6vP/NMo=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCBymJCOqt6MVjBWMLTQib7aZdursJuxshhPhXvHhQ8eof8ea/cdvmoK0PBh7vzTAzL0oZVdpxvq3ayura+kZ9s7G1vbO7Z+8fPKgkk5h4OGGJ7EdIEUYF8TTVjPRTSRCPGOlFk5up33skUtFE3Os8JQFHI0FjipE2Umg3Cz+K4bgMi8KXHEblqVuGdstpOzPAZeJWpAUqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqRs+JkiKcITNCIDQwXiRAXF7PgSHhtlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvBomBHfx5WXinbWv2u7deatzXaVRB4fgCJwAF1yADrgFXeABDHLwDF7Bm/VkvVjv1se8tWZVM03wB9bnD5uFlEo=</latexit>

hb,2
<latexit sha1_base64="cveBv9nwJgJnliwee5pzGfkb9B0=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICUpgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXitVtXLffuvNm5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD50JlEs=</latexit><latexit sha1_base64="cveBv9nwJgJnliwee5pzGfkb9B0=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICUpgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXitVtXLffuvNm5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD50JlEs=</latexit><latexit sha1_base64="cveBv9nwJgJnliwee5pzGfkb9B0=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICUpgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXitVtXLffuvNm5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD50JlEs=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="Gv1cQ01DKIjAVVcTsDEXC0lpXNw=">AAAB8HicbZBPS8MwGMbfzn9zTq169BIcggcZ7S7qTfDicYJ1wlpKmqVbWJKWJBVGqV/FiwcVP403v43Zn4NuPhD48TwJ75snyTnTxvO+ndra+sbmVn27sdPc3dt3D5oPOisUoQHJeKYeE6wpZ5IGhhlOH3NFsUg47SXjm2nee6JKs0zem0lOI4GHkqWMYGOt2D0qwyRFoyouy1AJlFTnnSp2W17bmwmtgr+AFizUjd2vcJCRQlBpCMda930vN1GJlWGE06oRFprmmIzxkPYtSiyojsrZ8hU6tc4ApZmyRxo0c3+/KLHQeiISe1NgM9LL2dT8L+sXJr2MSibzwlBJ5oPSgiOToWkTaMAUJYZPLGCimN0VkRFWmBjbV8OW4C9/eRWCTvuq7d95UIdjOIEz8OECruEWuhAAgQm8wBu8O8/Oq/Mxb6vmLGo7hD9yPn8AO56S5Q==</latexit><latexit sha1_base64="Gv1cQ01DKIjAVVcTsDEXC0lpXNw=">AAAB8HicbZBPS8MwGMbfzn9zTq169BIcggcZ7S7qTfDicYJ1wlpKmqVbWJKWJBVGqV/FiwcVP403v43Zn4NuPhD48TwJ75snyTnTxvO+ndra+sbmVn27sdPc3dt3D5oPOisUoQHJeKYeE6wpZ5IGhhlOH3NFsUg47SXjm2nee6JKs0zem0lOI4GHkqWMYGOt2D0qwyRFoyouy1AJlFTnnSp2W17bmwmtgr+AFizUjd2vcJCRQlBpCMda930vN1GJlWGE06oRFprmmIzxkPYtSiyojsrZ8hU6tc4ApZmyRxo0c3+/KLHQeiISe1NgM9LL2dT8L+sXJr2MSibzwlBJ5oPSgiOToWkTaMAUJYZPLGCimN0VkRFWmBjbV8OW4C9/eRWCTvuq7d95UIdjOIEz8OECruEWuhAAgQm8wBu8O8/Oq/Mxb6vmLGo7hD9yPn8AO56S5Q==</latexit><latexit sha1_base64="LvCHTnvN1Puv7kpgouN5HpApI6Q=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCBylJL+qt6MVjBWMLTQib7aZdursJuxshhPhXvHhQ8eof8ea/cdvmoK0PBh7vzTAzL0oZVdpxvq3a2vrG5lZ9u7Gzu7d/YB8ePagkk5h4OGGJHERIEUYF8TTVjAxSSRCPGOlH05uZ338kUtFE3Os8JQFHY0FjipE2Umg3Cz+K4aQMi8KXHEbleacM7ZbTduaAq8StSAtU6IX2lz9KcMaJ0JghpYauk+qgQFJTzEjZ8DNFUoSnaEyGhgrEiQqK+fElPDXKCMaJNCU0nKu/JwrElcp5ZDo50hO17M3E/7xhpuPLoKAizTQReLEozhjUCZwlAUdUEqxZbgjCkppbIZ4gibA2eTVMCO7yy6vE67Sv2u6d0+peV2nUwTE4AWfABRegC25BD3gAgxw8g1fwZj1ZL9a79bForVnVTBP8gfX5A5vJlEc=</latexit><latexit sha1_base64="cveBv9nwJgJnliwee5pzGfkb9B0=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICUpgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXitVtXLffuvNm5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD50JlEs=</latexit><latexit sha1_base64="cveBv9nwJgJnliwee5pzGfkb9B0=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICUpgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXitVtXLffuvNm5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD50JlEs=</latexit><latexit sha1_base64="cveBv9nwJgJnliwee5pzGfkb9B0=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICUpgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXitVtXLffuvNm5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD50JlEs=</latexit><latexit sha1_base64="cveBv9nwJgJnliwee5pzGfkb9B0=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICUpgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXitVtXLffuvNm5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD50JlEs=</latexit><latexit sha1_base64="cveBv9nwJgJnliwee5pzGfkb9B0=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICUpgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXitVtXLffuvNm5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD50JlEs=</latexit><latexit sha1_base64="cveBv9nwJgJnliwee5pzGfkb9B0=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICUpgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXitVtXLffuvNm5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD50JlEs=</latexit>

hb,3
<latexit sha1_base64="LxC+YteVM10jPVIQpKdfpUq7F70=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICVRQb0VvXisYGyhCWGz3bRLdzdhdyOEEP+KFw8qXv0j3vw3btsctPXBwOO9GWbmRSmjSjvOt7W0vLK6tl7bqG9ube/s2nv7DyrJJCYeTlgiexFShFFBPE01I71UEsQjRrrR+Gbidx+JVDQR9zpPScDRUNCYYqSNFNqNwo9iOCrDovAlh1F5claGdtNpOVPAReJWpAkqdEL7yx8kOONEaMyQUn3XSXVQIKkpZqSs+5kiKcJjNCR9QwXiRAXF9PgSHhllAONEmhIaTtXfEwXiSuU8Mp0c6ZGa9ybif14/0/FlUFCRZpoIPFsUZwzqBE6SgAMqCdYsNwRhSc2tEI+QRFibvOomBHf+5UXinbauWu7debN9XaVRAwfgEBwDF1yANrgFHeABDHLwDF7Bm/VkvVjv1sesdcmqZhrgD6zPH56NlEw=</latexit><latexit sha1_base64="LxC+YteVM10jPVIQpKdfpUq7F70=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICVRQb0VvXisYGyhCWGz3bRLdzdhdyOEEP+KFw8qXv0j3vw3btsctPXBwOO9GWbmRSmjSjvOt7W0vLK6tl7bqG9ube/s2nv7DyrJJCYeTlgiexFShFFBPE01I71UEsQjRrrR+Gbidx+JVDQR9zpPScDRUNCYYqSNFNqNwo9iOCrDovAlh1F5claGdtNpOVPAReJWpAkqdEL7yx8kOONEaMyQUn3XSXVQIKkpZqSs+5kiKcJjNCR9QwXiRAXF9PgSHhllAONEmhIaTtXfEwXiSuU8Mp0c6ZGa9ybif14/0/FlUFCRZpoIPFsUZwzqBE6SgAMqCdYsNwRhSc2tEI+QRFibvOomBHf+5UXinbauWu7debN9XaVRAwfgEBwDF1yANrgFHeABDHLwDF7Bm/VkvVjv1sesdcmqZhrgD6zPH56NlEw=</latexit><latexit sha1_base64="LxC+YteVM10jPVIQpKdfpUq7F70=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICVRQb0VvXisYGyhCWGz3bRLdzdhdyOEEP+KFw8qXv0j3vw3btsctPXBwOO9GWbmRSmjSjvOt7W0vLK6tl7bqG9ube/s2nv7DyrJJCYeTlgiexFShFFBPE01I71UEsQjRrrR+Gbidx+JVDQR9zpPScDRUNCYYqSNFNqNwo9iOCrDovAlh1F5claGdtNpOVPAReJWpAkqdEL7yx8kOONEaMyQUn3XSXVQIKkpZqSs+5kiKcJjNCR9QwXiRAXF9PgSHhllAONEmhIaTtXfEwXiSuU8Mp0c6ZGa9ybif14/0/FlUFCRZpoIPFsUZwzqBE6SgAMqCdYsNwRhSc2tEI+QRFibvOomBHf+5UXinbauWu7debN9XaVRAwfgEBwDF1yANrgFHeABDHLwDF7Bm/VkvVjv1sesdcmqZhrgD6zPH56NlEw=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="qaD6oLD1End9HOlPr+iVn+43r7s=">AAAB8HicbZBPS8MwGMbf+nfOqVWPXoJD8CCj1YN6E7x4nGDdYC0lzdItLElLkgqj1K/ixYOKn8ab38bsz0E3Hwj8eJ6E982T5Jxp43nfzsrq2vrGZm2rvt3Y2d1z9xuPOisUoQHJeKa6CdaUM0kDwwyn3VxRLBJOO8nodpJ3nqjSLJMPZpzTSOCBZCkj2Fgrdg/LMEnRsIrLMlQCJdXZRRW7Ta/lTYWWwZ9DE+Zqx+5X2M9IIag0hGOte76Xm6jEyjDCaVUPC01zTEZ4QHsWJRZUR+V0+QqdWKeP0kzZIw2aur9flFhoPRaJvSmwGerFbGL+l/UKk15FJZN5Yagks0FpwZHJ0KQJ1GeKEsPHFjBRzO6KyBArTIztq25L8Be/vAzBeeu65d97UIMjOIZT8OESbuAO2hAAgTG8wBu8O8/Oq/Mxa2vFmdd2AH/kfP4APReS5g==</latexit><latexit sha1_base64="qaD6oLD1End9HOlPr+iVn+43r7s=">AAAB8HicbZBPS8MwGMbf+nfOqVWPXoJD8CCj1YN6E7x4nGDdYC0lzdItLElLkgqj1K/ixYOKn8ab38bsz0E3Hwj8eJ6E982T5Jxp43nfzsrq2vrGZm2rvt3Y2d1z9xuPOisUoQHJeKa6CdaUM0kDwwyn3VxRLBJOO8nodpJ3nqjSLJMPZpzTSOCBZCkj2Fgrdg/LMEnRsIrLMlQCJdXZRRW7Ta/lTYWWwZ9DE+Zqx+5X2M9IIag0hGOte76Xm6jEyjDCaVUPC01zTEZ4QHsWJRZUR+V0+QqdWKeP0kzZIw2aur9flFhoPRaJvSmwGerFbGL+l/UKk15FJZN5Yagks0FpwZHJ0KQJ1GeKEsPHFjBRzO6KyBArTIztq25L8Be/vAzBeeu65d97UIMjOIZT8OESbuAO2hAAgTG8wBu8O8/Oq/Mxa2vFmdd2AH/kfP4APReS5g==</latexit><latexit sha1_base64="Ld4PJe/yP9720zu9ejG9d5JewPc=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCBymJHtRb0YvHCsYWmhA22027dHcTdjdCCPGvePGg4tU/4s1/47bNQVsfDDzem2FmXpQyqrTjfFu1ldW19Y36ZmNre2d3z94/eFBJJjHxcMIS2Y+QIowK4mmqGemnkiAeMdKLJjdTv/dIpKKJuNd5SgKORoLGFCNtpNBuFn4Uw3EZFoUvOYzK0/MytFtO25kBLhO3Ii1QoRvaX/4wwRknQmOGlBq4TqqDAklNMSNlw88USRGeoBEZGCoQJyooZseX8NgoQxgn0pTQcKb+nigQVyrnkenkSI/VojcV//MGmY4vg4KKNNNE4PmiOGNQJ3CaBBxSSbBmuSEIS2puhXiMJMLa5NUwIbiLLy8T76x91XbvnFbnukqjDg7BETgBLrgAHXALusADGOTgGbyCN+vJerHerY95a82qZprgD6zPH51NlEg=</latexit><latexit sha1_base64="LxC+YteVM10jPVIQpKdfpUq7F70=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICVRQb0VvXisYGyhCWGz3bRLdzdhdyOEEP+KFw8qXv0j3vw3btsctPXBwOO9GWbmRSmjSjvOt7W0vLK6tl7bqG9ube/s2nv7DyrJJCYeTlgiexFShFFBPE01I71UEsQjRrrR+Gbidx+JVDQR9zpPScDRUNCYYqSNFNqNwo9iOCrDovAlh1F5claGdtNpOVPAReJWpAkqdEL7yx8kOONEaMyQUn3XSXVQIKkpZqSs+5kiKcJjNCR9QwXiRAXF9PgSHhllAONEmhIaTtXfEwXiSuU8Mp0c6ZGa9ybif14/0/FlUFCRZpoIPFsUZwzqBE6SgAMqCdYsNwRhSc2tEI+QRFibvOomBHf+5UXinbauWu7debN9XaVRAwfgEBwDF1yANrgFHeABDHLwDF7Bm/VkvVjv1sesdcmqZhrgD6zPH56NlEw=</latexit><latexit sha1_base64="LxC+YteVM10jPVIQpKdfpUq7F70=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICVRQb0VvXisYGyhCWGz3bRLdzdhdyOEEP+KFw8qXv0j3vw3btsctPXBwOO9GWbmRSmjSjvOt7W0vLK6tl7bqG9ube/s2nv7DyrJJCYeTlgiexFShFFBPE01I71UEsQjRrrR+Gbidx+JVDQR9zpPScDRUNCYYqSNFNqNwo9iOCrDovAlh1F5claGdtNpOVPAReJWpAkqdEL7yx8kOONEaMyQUn3XSXVQIKkpZqSs+5kiKcJjNCR9QwXiRAXF9PgSHhllAONEmhIaTtXfEwXiSuU8Mp0c6ZGa9ybif14/0/FlUFCRZpoIPFsUZwzqBE6SgAMqCdYsNwRhSc2tEI+QRFibvOomBHf+5UXinbauWu7debN9XaVRAwfgEBwDF1yANrgFHeABDHLwDF7Bm/VkvVjv1sesdcmqZhrgD6zPH56NlEw=</latexit><latexit sha1_base64="LxC+YteVM10jPVIQpKdfpUq7F70=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICVRQb0VvXisYGyhCWGz3bRLdzdhdyOEEP+KFw8qXv0j3vw3btsctPXBwOO9GWbmRSmjSjvOt7W0vLK6tl7bqG9ube/s2nv7DyrJJCYeTlgiexFShFFBPE01I71UEsQjRrrR+Gbidx+JVDQR9zpPScDRUNCYYqSNFNqNwo9iOCrDovAlh1F5claGdtNpOVPAReJWpAkqdEL7yx8kOONEaMyQUn3XSXVQIKkpZqSs+5kiKcJjNCR9QwXiRAXF9PgSHhllAONEmhIaTtXfEwXiSuU8Mp0c6ZGa9ybif14/0/FlUFCRZpoIPFsUZwzqBE6SgAMqCdYsNwRhSc2tEI+QRFibvOomBHf+5UXinbauWu7debN9XaVRAwfgEBwDF1yANrgFHeABDHLwDF7Bm/VkvVjv1sesdcmqZhrgD6zPH56NlEw=</latexit><latexit sha1_base64="LxC+YteVM10jPVIQpKdfpUq7F70=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICVRQb0VvXisYGyhCWGz3bRLdzdhdyOEEP+KFw8qXv0j3vw3btsctPXBwOO9GWbmRSmjSjvOt7W0vLK6tl7bqG9ube/s2nv7DyrJJCYeTlgiexFShFFBPE01I71UEsQjRrrR+Gbidx+JVDQR9zpPScDRUNCYYqSNFNqNwo9iOCrDovAlh1F5claGdtNpOVPAReJWpAkqdEL7yx8kOONEaMyQUn3XSXVQIKkpZqSs+5kiKcJjNCR9QwXiRAXF9PgSHhllAONEmhIaTtXfEwXiSuU8Mp0c6ZGa9ybif14/0/FlUFCRZpoIPFsUZwzqBE6SgAMqCdYsNwRhSc2tEI+QRFibvOomBHf+5UXinbauWu7debN9XaVRAwfgEBwDF1yANrgFHeABDHLwDF7Bm/VkvVjv1sesdcmqZhrgD6zPH56NlEw=</latexit><latexit sha1_base64="LxC+YteVM10jPVIQpKdfpUq7F70=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICVRQb0VvXisYGyhCWGz3bRLdzdhdyOEEP+KFw8qXv0j3vw3btsctPXBwOO9GWbmRSmjSjvOt7W0vLK6tl7bqG9ube/s2nv7DyrJJCYeTlgiexFShFFBPE01I71UEsQjRrrR+Gbidx+JVDQR9zpPScDRUNCYYqSNFNqNwo9iOCrDovAlh1F5claGdtNpOVPAReJWpAkqdEL7yx8kOONEaMyQUn3XSXVQIKkpZqSs+5kiKcJjNCR9QwXiRAXF9PgSHhllAONEmhIaTtXfEwXiSuU8Mp0c6ZGa9ybif14/0/FlUFCRZpoIPFsUZwzqBE6SgAMqCdYsNwRhSc2tEI+QRFibvOomBHf+5UXinbauWu7debN9XaVRAwfgEBwDF1yANrgFHeABDHLwDF7Bm/VkvVjv1sesdcmqZhrgD6zPH56NlEw=</latexit><latexit sha1_base64="LxC+YteVM10jPVIQpKdfpUq7F70=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICVRQb0VvXisYGyhCWGz3bRLdzdhdyOEEP+KFw8qXv0j3vw3btsctPXBwOO9GWbmRSmjSjvOt7W0vLK6tl7bqG9ube/s2nv7DyrJJCYeTlgiexFShFFBPE01I71UEsQjRrrR+Gbidx+JVDQR9zpPScDRUNCYYqSNFNqNwo9iOCrDovAlh1F5claGdtNpOVPAReJWpAkqdEL7yx8kOONEaMyQUn3XSXVQIKkpZqSs+5kiKcJjNCR9QwXiRAXF9PgSHhllAONEmhIaTtXfEwXiSuU8Mp0c6ZGa9ybif14/0/FlUFCRZpoIPFsUZwzqBE6SgAMqCdYsNwRhSc2tEI+QRFibvOomBHf+5UXinbauWu7debN9XaVRAwfgEBwDF1yANrgFHeABDHLwDF7Bm/VkvVjv1sesdcmqZhrgD6zPH56NlEw=</latexit>

hb,4
<latexit sha1_base64="H2pdC/6ytUQWGychPl7L1GQtdqU=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICWRgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXinbeuWu5du9m5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD6ARlE0=</latexit><latexit sha1_base64="H2pdC/6ytUQWGychPl7L1GQtdqU=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICWRgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXinbeuWu5du9m5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD6ARlE0=</latexit><latexit sha1_base64="H2pdC/6ytUQWGychPl7L1GQtdqU=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICWRgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXinbeuWu5du9m5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD6ARlE0=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="lN/5H6A+h2EPj7ihs9oKYBHnxJE=">AAAB8HicbZBPS8MwGMbf+nfOqVWPXoJD8CCjFUG9CV48TrBusJaSZukWlqQlSYVR6lfx4kHFT+PNb2P256CbDwR+PE/C++ZJcs608bxvZ2V1bX1js7ZV327s7O65+41HnRWK0IBkPFPdBGvKmaSBYYbTbq4oFgmnnWR0O8k7T1RplskHM85pJPBAspQRbKwVu4dlmKRoWMVlGSqBkursoordptfypkLL4M+hCXO1Y/cr7GekEFQawrHWPd/LTVRiZRjhtKqHhaY5JiM8oD2LEguqo3K6fIVOrNNHaabskQZN3d8vSiy0HovE3hTYDPViNjH/y3qFSa+iksm8MFSS2aC04MhkaNIE6jNFieFjC5goZndFZIgVJsb2Vbcl+ItfXobgvHXd8u89qMERHMMp+HAJN3AHbQiAwBhe4A3enWfn1fmYtbXizGs7gD9yPn8APpCS5w==</latexit><latexit sha1_base64="lN/5H6A+h2EPj7ihs9oKYBHnxJE=">AAAB8HicbZBPS8MwGMbf+nfOqVWPXoJD8CCjFUG9CV48TrBusJaSZukWlqQlSYVR6lfx4kHFT+PNb2P256CbDwR+PE/C++ZJcs608bxvZ2V1bX1js7ZV327s7O65+41HnRWK0IBkPFPdBGvKmaSBYYbTbq4oFgmnnWR0O8k7T1RplskHM85pJPBAspQRbKwVu4dlmKRoWMVlGSqBkursoordptfypkLL4M+hCXO1Y/cr7GekEFQawrHWPd/LTVRiZRjhtKqHhaY5JiM8oD2LEguqo3K6fIVOrNNHaabskQZN3d8vSiy0HovE3hTYDPViNjH/y3qFSa+iksm8MFSS2aC04MhkaNIE6jNFieFjC5goZndFZIgVJsb2Vbcl+ItfXobgvHXd8u89qMERHMMp+HAJN3AHbQiAwBhe4A3enWfn1fmYtbXizGs7gD9yPn8APpCS5w==</latexit><latexit sha1_base64="G9SGGlxPKazfXvTZI/CswjYntUE=">AAAB+3icbVBNS8NAEN3Ur1q/oj16WSyCBymJCOqt6MVjBWMLTQib7aZdursJuxshhPhXvHhQ8eof8ea/cdvmoK0PBh7vzTAzL0oZVdpxvq3ayura+kZ9s7G1vbO7Z+8fPKgkk5h4OGGJ7EdIEUYF8TTVjPRTSRCPGOlFk5up33skUtFE3Os8JQFHI0FjipE2Umg3Cz+K4bgMi8KXHEbl6XkZ2i2n7cwAl4lbkRao0A3tL3+Y4IwToTFDSg1cJ9VBgaSmmJGy4WeKpAhP0IgMDBWIExUUs+NLeGyUIYwTaUpoOFN/TxSIK5XzyHRypMdq0ZuK/3mDTMeXQUFFmmki8HxRnDGoEzhNAg6pJFiz3BCEJTW3QjxGEmFt8mqYENzFl5eJd9a+art3TqtzXaVRB4fgCJwAF1yADrgFXeABDHLwDF7Bm/VkvVjv1se8tWZVM03wB9bnD57RlEk=</latexit><latexit sha1_base64="H2pdC/6ytUQWGychPl7L1GQtdqU=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICWRgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXinbeuWu5du9m5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD6ARlE0=</latexit><latexit sha1_base64="H2pdC/6ytUQWGychPl7L1GQtdqU=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICWRgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXinbeuWu5du9m5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD6ARlE0=</latexit><latexit sha1_base64="H2pdC/6ytUQWGychPl7L1GQtdqU=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICWRgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXinbeuWu5du9m5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD6ARlE0=</latexit><latexit sha1_base64="H2pdC/6ytUQWGychPl7L1GQtdqU=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICWRgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXinbeuWu5du9m5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD6ARlE0=</latexit><latexit sha1_base64="H2pdC/6ytUQWGychPl7L1GQtdqU=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICWRgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXinbeuWu5du9m5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD6ARlE0=</latexit><latexit sha1_base64="H2pdC/6ytUQWGychPl7L1GQtdqU=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwICWRgnorevFYwdhCE8Jmu2mX7m7C7kYIIf4VLx5UvPpHvPlv3LY5aOuDgcd7M8zMi1JGlXacb2tldW19Y7O2Vd/e2d3btw8OH1SSSUw8nLBE9iOkCKOCeJpqRvqpJIhHjPSiyc3U7z0SqWgi7nWekoCjkaAxxUgbKbQbhR/FcFyGReFLDqPyrF2GdtNpOTPAZeJWpAkqdEP7yx8mOONEaMyQUgPXSXVQIKkpZqSs+5kiKcITNCIDQwXiRAXF7PgSnhhlCONEmhIaztTfEwXiSuU8Mp0c6bFa9Kbif94g0/FlUFCRZpoIPF8UZwzqBE6TgEMqCdYsNwRhSc2tEI+RRFibvOomBHfx5WXinbeuWu5du9m5rtKogSNwDE6BCy5AB9yCLvAABjl4Bq/gzXqyXqx362PeumJVMw3wB9bnD6ARlE0=</latexit>

*Angle of arrivals



USER SCHEDULING CRITERIA

8

(A) Orthogonality among scheduled users

(B) Large channel gain for each user

(C) Unique angle of arrivals for each user  

q User scheduling criteria under coarse quantization 

(D) Equal power spread within each user channel

§ Previous algorithms only consider (A) and (B)

Previous criteria

Additional criteria

: structural scheduling criteria

hb,k?hb,k0 , k 6= k0
<latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit><latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit><latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="RweP0xa5OTVHiB8vNmJwwXMGnLA=">AAACG3icbZBLS8QwFIVvfY7jq7p1ExXRhQwdN+pGBDcuR7COMC1Dmrl1QtO0JqkwlP4bN/4VN4IPxH9j5rFQxwMhH+ckJPdEueDaeN6XMzM7N7+wWFuqL6+srq27Gys3OisUQ59lIlO3EdUouETfcCPwNldI00hgO0ouhnn7AZXmmbw2gxzDlN5JHnNGjbW67lkZRDHpV92yDFRKouowqYJtEuSocrtPp/vVYUASEki8J8l+1931Gt5IZBqaE9iFiVpd9zXoZaxIURomqNadppebsKTKcCawqgeFxpyyhN5hx6KkKeqwHM1ZkT3r9EicKbukISP3542SploP0sieTKnp67/Z0Pwv6xQmPglLLvPCoGTjh+JCEJORYWmkxxUyIwYWKFPc/pWwPlWUGVtt3ZbQ/DvyNPhHjdOGd+VBDbZgBw6gCcdwDpfQAh8YPMIzvMG78+S8OB/jtmacSW2b8EvO5zcgx6Lg</latexit><latexit sha1_base64="RweP0xa5OTVHiB8vNmJwwXMGnLA=">AAACG3icbZBLS8QwFIVvfY7jq7p1ExXRhQwdN+pGBDcuR7COMC1Dmrl1QtO0JqkwlP4bN/4VN4IPxH9j5rFQxwMhH+ckJPdEueDaeN6XMzM7N7+wWFuqL6+srq27Gys3OisUQ59lIlO3EdUouETfcCPwNldI00hgO0ouhnn7AZXmmbw2gxzDlN5JHnNGjbW67lkZRDHpV92yDFRKouowqYJtEuSocrtPp/vVYUASEki8J8l+1931Gt5IZBqaE9iFiVpd9zXoZaxIURomqNadppebsKTKcCawqgeFxpyyhN5hx6KkKeqwHM1ZkT3r9EicKbukISP3542SploP0sieTKnp67/Z0Pwv6xQmPglLLvPCoGTjh+JCEJORYWmkxxUyIwYWKFPc/pWwPlWUGVtt3ZbQ/DvyNPhHjdOGd+VBDbZgBw6gCcdwDpfQAh8YPMIzvMG78+S8OB/jtmacSW2b8EvO5zcgx6Lg</latexit><latexit sha1_base64="Sas3Pmkpm991+m4JhCKbEPHmASs=">AAACJnicbVDLSsNAFJ34rPVVdelmtEhdlJK6UTdSdOOygrGFppTJ9KYdMpnEmYlQQv7Gjb/iRvCBuPNTnLZZaOuByz2ccy8z93gxZ0rb9pe1sLi0vLJaWCuub2xubZd2du9UlEgKDo14JNseUcCZAEczzaEdSyChx6HlBVdjv/UAUrFI3OpRDN2QDATzGSXaSL3SRep6Ph5mvTR1ZYi9rBpk7gF2Y5Cx6fNuJau6OMCugHscVHqlsl2zJ8DzpJ6TMsrR7JVe3X5EkxCEppwo1anbse6mRGpGOWRFN1EQExqQAXQMFSQE1U0nd2b4yCh97EfSlNB4ov7eSEmo1Cj0zGRI9FDNemPxP6+TaP+smzIRJxoEnT7kJxzrCI9Dw30mgWo+MoRQycxfMR0SSag20RZNCPXZk+eJc1I7r9k3drlxmadRQPvoEB2jOjpFDXSNmshBFD2iZ/SG3q0n68X6sD6nowtWvrOH/sD6/gEq6aRt</latexit><latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit><latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit><latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit><latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit><latexit sha1_base64="LUfyJeFxy4Q8gg4ntDYbq3joIC0=">AAACJnicbVDLSgMxFM3UV62vqks30SJ1UcqMCOpGim5cVrC20Cklk95pw2QyY5IRyjB/48ZfcSP4QNz5KaaPhbYeuNzDOfeS3OPFnClt219WbmFxaXklv1pYW9/Y3Cpu79ypKJEUGjTikWx5RAFnAhqaaQ6tWAIJPQ5NL7ga+c0HkIpF4lYPY+iEpC+YzyjRRuoWL1LX8/Eg66apK0PsZZUgc/exG4OMTZ93y1nFxQF2BdzjoNwtluyqPQaeJ86UlNAU9W7x1e1FNAlBaMqJUm3HjnUnJVIzyiEruImCmNCA9KFtqCAhqE46vjPDh0bpYT+SpoTGY/X3RkpCpYahZyZDogdq1huJ/3ntRPtnnZSJONEg6OQhP+FYR3gUGu4xCVTzoSGESmb+iumASEK1ibZgQnBmT54njePqedW+OSnVLqdp5NEeOkBHyEGnqIauUR01EEWP6Bm9oXfryXqxPqzPyWjOmu7soj+wvn8ALCmkcQ==</latexit>

maximize khb,kk2
<latexit sha1_base64="dFQoZA2g+u7bAkN/cPjfVHwNNJ0=">AAACEXicbVA9SwNBEN3zM8avqKXNYhAUJFyCoHZBG8sIRoVcDHubuWTJ7t2xOyeJ5/0GG/+KjYWKrZ2d/8ZNTKHRBwOP92aYmefHUhh03U9nanpmdm4+t5BfXFpeWS2srV+YKNEc6jySkb7ymQEpQqijQAlXsQamfAmXfu9k6F/egDYiCs9xEENTsU4oAsEZWqlV2PUQ+pgq1hdK3ALNvLvU8wPazVpp6mlF/WyvZ8XrSqtQdEvuCPQvKY9JkYxRaxU+vHbEEwUhcsmMaZTdGJsp0yi4hCzvJQZixnusAw1LQ6bANNPRSxndtkqbBpG2FSIdqT8nUqaMGSjfdiqGXTPpDcX/vEaCwWEzFWGcIIT8e1GQSIoRHeZD20IDRzmwhHEt7K2Ud5lmHG2KeRtCefLlv6ReKR2V3LP9YvV4nEaObJItskPK5IBUySmpkTrh5J48kmfy4jw4T86r8/bdOuWMZzbILzjvX5jwnjw=</latexit><latexit sha1_base64="dFQoZA2g+u7bAkN/cPjfVHwNNJ0=">AAACEXicbVA9SwNBEN3zM8avqKXNYhAUJFyCoHZBG8sIRoVcDHubuWTJ7t2xOyeJ5/0GG/+KjYWKrZ2d/8ZNTKHRBwOP92aYmefHUhh03U9nanpmdm4+t5BfXFpeWS2srV+YKNEc6jySkb7ymQEpQqijQAlXsQamfAmXfu9k6F/egDYiCs9xEENTsU4oAsEZWqlV2PUQ+pgq1hdK3ALNvLvU8wPazVpp6mlF/WyvZ8XrSqtQdEvuCPQvKY9JkYxRaxU+vHbEEwUhcsmMaZTdGJsp0yi4hCzvJQZixnusAw1LQ6bANNPRSxndtkqbBpG2FSIdqT8nUqaMGSjfdiqGXTPpDcX/vEaCwWEzFWGcIIT8e1GQSIoRHeZD20IDRzmwhHEt7K2Ud5lmHG2KeRtCefLlv6ReKR2V3LP9YvV4nEaObJItskPK5IBUySmpkTrh5J48kmfy4jw4T86r8/bdOuWMZzbILzjvX5jwnjw=</latexit><latexit sha1_base64="dFQoZA2g+u7bAkN/cPjfVHwNNJ0=">AAACEXicbVA9SwNBEN3zM8avqKXNYhAUJFyCoHZBG8sIRoVcDHubuWTJ7t2xOyeJ5/0GG/+KjYWKrZ2d/8ZNTKHRBwOP92aYmefHUhh03U9nanpmdm4+t5BfXFpeWS2srV+YKNEc6jySkb7ymQEpQqijQAlXsQamfAmXfu9k6F/egDYiCs9xEENTsU4oAsEZWqlV2PUQ+pgq1hdK3ALNvLvU8wPazVpp6mlF/WyvZ8XrSqtQdEvuCPQvKY9JkYxRaxU+vHbEEwUhcsmMaZTdGJsp0yi4hCzvJQZixnusAw1LQ6bANNPRSxndtkqbBpG2FSIdqT8nUqaMGSjfdiqGXTPpDcX/vEaCwWEzFWGcIIT8e1GQSIoRHeZD20IDRzmwhHEt7K2Ud5lmHG2KeRtCefLlv6ReKR2V3LP9YvV4nEaObJItskPK5IBUySmpkTrh5J48kmfy4jw4T86r8/bdOuWMZzbILzjvX5jwnjw=</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="fwusfpTwsXXG9l8nVO24NdKVxxU=">AAACBnicbZDNSgMxFIXv+G+tWt26CRZBQcrUjboT3LhUsCp0asmkd2xoMjMkd8Q6zjO48VXcuFDxEdz5Nqa1C209EPg4J+HmnjBV0pLvf3lT0zOzc/MLi6Wl8vLKamWtfGGTzAhsiEQl5irkFpWMsUGSFF6lBrkOFV6GveNBfnmLxsokPqd+ii3Nb2IZScHJWe3KTkB4R7nmd1LLe2RF8JAHYcS6RTvPA6NZWOz2nHm9165U/Zo/FJuE+giqMNJpu/IZdBKRaYxJKG5ts+6n1Mq5ISkUFqUgs5hy0eM32HQYc422lQ9XKtiWczosSow7MbGh+/tFzrW1fR26m5pT145nA/O/rJlRdNDKZZxmhLH4GRRlilHCBv2wjjQoSPUdcGGk+ysTXW64INdiyZVQH195Ehp7tcOaf+bDAmzAJmxDHfbhCE7gFBog4BGe4RXevCfvxXv/aWvKG9W2Dn/kfXwDzg+cwA==</latexit><latexit sha1_base64="fwusfpTwsXXG9l8nVO24NdKVxxU=">AAACBnicbZDNSgMxFIXv+G+tWt26CRZBQcrUjboT3LhUsCp0asmkd2xoMjMkd8Q6zjO48VXcuFDxEdz5Nqa1C209EPg4J+HmnjBV0pLvf3lT0zOzc/MLi6Wl8vLKamWtfGGTzAhsiEQl5irkFpWMsUGSFF6lBrkOFV6GveNBfnmLxsokPqd+ii3Nb2IZScHJWe3KTkB4R7nmd1LLe2RF8JAHYcS6RTvPA6NZWOz2nHm9165U/Zo/FJuE+giqMNJpu/IZdBKRaYxJKG5ts+6n1Mq5ISkUFqUgs5hy0eM32HQYc422lQ9XKtiWczosSow7MbGh+/tFzrW1fR26m5pT145nA/O/rJlRdNDKZZxmhLH4GRRlilHCBv2wjjQoSPUdcGGk+ysTXW64INdiyZVQH195Ehp7tcOaf+bDAmzAJmxDHfbhCE7gFBog4BGe4RXevCfvxXv/aWvKG9W2Dn/kfXwDzg+cwA==</latexit><latexit sha1_base64="ZxD1PsOoJMaqU3PnWr0Zql3XfPQ=">AAACEXicbVC7TsNAEDzzDOEVoKQ5ESGBhCKbBugiaCiDRAhSHKLzZU1OubOtuzUiGH8DDb9CQwGIlo6Ov+ESXPAaaaXRzK52d4JECoOu++FMTE5Nz8yW5srzC4tLy5WV1TMTp5pDk8cy1ucBMyBFBE0UKOE80cBUIKEVDI5GfusKtBFxdIrDBDqKXUYiFJyhlbqVbR/hGjPFroUSN0Bz/zbzg5D2826W+VrRIN8ZWPFit1upujV3DPqXeAWpkgKNbuXd78U8VRAhl8yYtucm2MmYRsEl5GU/NZAwPmCX0LY0YgpMJxu/lNNNq/RoGGtbEdKx+n0iY8qYoQpsp2LYN7+9kfif104x3O9kIkpShIh/LQpTSTGmo3xoT2jgKIeWMK6FvZXyPtOMo02xbEPwfr/8lzR3awc198St1g+LNEpknWyQLeKRPVInx6RBmoSTO/JAnsizc+88Oi/O61frhFPMrJEfcN4+AZewnjg=</latexit><latexit sha1_base64="dFQoZA2g+u7bAkN/cPjfVHwNNJ0=">AAACEXicbVA9SwNBEN3zM8avqKXNYhAUJFyCoHZBG8sIRoVcDHubuWTJ7t2xOyeJ5/0GG/+KjYWKrZ2d/8ZNTKHRBwOP92aYmefHUhh03U9nanpmdm4+t5BfXFpeWS2srV+YKNEc6jySkb7ymQEpQqijQAlXsQamfAmXfu9k6F/egDYiCs9xEENTsU4oAsEZWqlV2PUQ+pgq1hdK3ALNvLvU8wPazVpp6mlF/WyvZ8XrSqtQdEvuCPQvKY9JkYxRaxU+vHbEEwUhcsmMaZTdGJsp0yi4hCzvJQZixnusAw1LQ6bANNPRSxndtkqbBpG2FSIdqT8nUqaMGSjfdiqGXTPpDcX/vEaCwWEzFWGcIIT8e1GQSIoRHeZD20IDRzmwhHEt7K2Ud5lmHG2KeRtCefLlv6ReKR2V3LP9YvV4nEaObJItskPK5IBUySmpkTrh5J48kmfy4jw4T86r8/bdOuWMZzbILzjvX5jwnjw=</latexit><latexit sha1_base64="dFQoZA2g+u7bAkN/cPjfVHwNNJ0=">AAACEXicbVA9SwNBEN3zM8avqKXNYhAUJFyCoHZBG8sIRoVcDHubuWTJ7t2xOyeJ5/0GG/+KjYWKrZ2d/8ZNTKHRBwOP92aYmefHUhh03U9nanpmdm4+t5BfXFpeWS2srV+YKNEc6jySkb7ymQEpQqijQAlXsQamfAmXfu9k6F/egDYiCs9xEENTsU4oAsEZWqlV2PUQ+pgq1hdK3ALNvLvU8wPazVpp6mlF/WyvZ8XrSqtQdEvuCPQvKY9JkYxRaxU+vHbEEwUhcsmMaZTdGJsp0yi4hCzvJQZixnusAw1LQ6bANNPRSxndtkqbBpG2FSIdqT8nUqaMGSjfdiqGXTPpDcX/vEaCwWEzFWGcIIT8e1GQSIoRHeZD20IDRzmwhHEt7K2Ud5lmHG2KeRtCefLlv6ReKR2V3LP9YvV4nEaObJItskPK5IBUySmpkTrh5J48kmfy4jw4T86r8/bdOuWMZzbILzjvX5jwnjw=</latexit><latexit sha1_base64="dFQoZA2g+u7bAkN/cPjfVHwNNJ0=">AAACEXicbVA9SwNBEN3zM8avqKXNYhAUJFyCoHZBG8sIRoVcDHubuWTJ7t2xOyeJ5/0GG/+KjYWKrZ2d/8ZNTKHRBwOP92aYmefHUhh03U9nanpmdm4+t5BfXFpeWS2srV+YKNEc6jySkb7ymQEpQqijQAlXsQamfAmXfu9k6F/egDYiCs9xEENTsU4oAsEZWqlV2PUQ+pgq1hdK3ALNvLvU8wPazVpp6mlF/WyvZ8XrSqtQdEvuCPQvKY9JkYxRaxU+vHbEEwUhcsmMaZTdGJsp0yi4hCzvJQZixnusAw1LQ6bANNPRSxndtkqbBpG2FSIdqT8nUqaMGSjfdiqGXTPpDcX/vEaCwWEzFWGcIIT8e1GQSIoRHeZD20IDRzmwhHEt7K2Ud5lmHG2KeRtCefLlv6ReKR2V3LP9YvV4nEaObJItskPK5IBUySmpkTrh5J48kmfy4jw4T86r8/bdOuWMZzbILzjvX5jwnjw=</latexit><latexit sha1_base64="dFQoZA2g+u7bAkN/cPjfVHwNNJ0=">AAACEXicbVA9SwNBEN3zM8avqKXNYhAUJFyCoHZBG8sIRoVcDHubuWTJ7t2xOyeJ5/0GG/+KjYWKrZ2d/8ZNTKHRBwOP92aYmefHUhh03U9nanpmdm4+t5BfXFpeWS2srV+YKNEc6jySkb7ymQEpQqijQAlXsQamfAmXfu9k6F/egDYiCs9xEENTsU4oAsEZWqlV2PUQ+pgq1hdK3ALNvLvU8wPazVpp6mlF/WyvZ8XrSqtQdEvuCPQvKY9JkYxRaxU+vHbEEwUhcsmMaZTdGJsp0yi4hCzvJQZixnusAw1LQ6bANNPRSxndtkqbBpG2FSIdqT8nUqaMGSjfdiqGXTPpDcX/vEaCwWEzFWGcIIT8e1GQSIoRHeZD20IDRzmwhHEt7K2Ud5lmHG2KeRtCefLlv6ReKR2V3LP9YvV4nEaObJItskPK5IBUySmpkTrh5J48kmfy4jw4T86r8/bdOuWMZzbILzjvX5jwnjw=</latexit><latexit sha1_base64="dFQoZA2g+u7bAkN/cPjfVHwNNJ0=">AAACEXicbVA9SwNBEN3zM8avqKXNYhAUJFyCoHZBG8sIRoVcDHubuWTJ7t2xOyeJ5/0GG/+KjYWKrZ2d/8ZNTKHRBwOP92aYmefHUhh03U9nanpmdm4+t5BfXFpeWS2srV+YKNEc6jySkb7ymQEpQqijQAlXsQamfAmXfu9k6F/egDYiCs9xEENTsU4oAsEZWqlV2PUQ+pgq1hdK3ALNvLvU8wPazVpp6mlF/WyvZ8XrSqtQdEvuCPQvKY9JkYxRaxU+vHbEEwUhcsmMaZTdGJsp0yi4hCzvJQZixnusAw1LQ6bANNPRSxndtkqbBpG2FSIdqT8nUqaMGSjfdiqGXTPpDcX/vEaCwWEzFWGcIIT8e1GQSIoRHeZD20IDRzmwhHEt7K2Ud5lmHG2KeRtCefLlv6ReKR2V3LP9YvV4nEaObJItskPK5IBUySmpkTrh5J48kmfy4jw4T86r8/bdOuWMZzbILzjvX5jwnjw=</latexit>

LS(k) \ LS(k0) = � if k 6= k0
<latexit sha1_base64="C3RlrtKszkk2ESYAsfDZD2R4pok="></latexit><latexit sha1_base64="C3RlrtKszkk2ESYAsfDZD2R4pok="></latexit><latexit sha1_base64="C3RlrtKszkk2ESYAsfDZD2R4pok="></latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="0YzJq3UmRl06vX1lZ1XuKsV2Emw="></latexit><latexit sha1_base64="0YzJq3UmRl06vX1lZ1XuKsV2Emw="></latexit><latexit sha1_base64="gkTVLKEzGmINvxHzV/WWh03/zeo="></latexit><latexit sha1_base64="C3RlrtKszkk2ESYAsfDZD2R4pok="></latexit><latexit sha1_base64="C3RlrtKszkk2ESYAsfDZD2R4pok="></latexit><latexit sha1_base64="C3RlrtKszkk2ESYAsfDZD2R4pok="></latexit><latexit sha1_base64="C3RlrtKszkk2ESYAsfDZD2R4pok="></latexit><latexit sha1_base64="C3RlrtKszkk2ESYAsfDZD2R4pok="></latexit>

|hb,i,S(k)| =
q

�S(k)/LS(k) for i 2 LS(k)
<latexit sha1_base64="r1vhaN8VFmHMD6STUj8g+5KBvXs="></latexit><latexit sha1_base64="r1vhaN8VFmHMD6STUj8g+5KBvXs="></latexit><latexit sha1_base64="r1vhaN8VFmHMD6STUj8g+5KBvXs="></latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="FVqdHMJFzDx8ZkuC7zZY2gWoDYg="></latexit><latexit sha1_base64="FVqdHMJFzDx8ZkuC7zZY2gWoDYg="></latexit><latexit sha1_base64="aI8nqo0/2GTPGPJOnocrK2s0HHg="></latexit><latexit sha1_base64="r1vhaN8VFmHMD6STUj8g+5KBvXs="></latexit><latexit sha1_base64="r1vhaN8VFmHMD6STUj8g+5KBvXs="></latexit><latexit sha1_base64="r1vhaN8VFmHMD6STUj8g+5KBvXs="></latexit><latexit sha1_base64="r1vhaN8VFmHMD6STUj8g+5KBvXs="></latexit><latexit sha1_base64="r1vhaN8VFmHMD6STUj8g+5KBvXs="></latexit><latexit sha1_base64="r1vhaN8VFmHMD6STUj8g+5KBvXs="></latexit>

New scheduling algorithm satisfying (A - D) is necessary



Repeat step1 and 2

SINRk

�
Hb(S [ {k})

�
⇡ ↵pukhb,kk4

(1� ↵)hH

b,k D
�
Hb(S [ {k})

�
hb,k

<latexit sha1_base64="ASRB3dqMI9kqpPnoEX4pmmfDK1g="></latexit><latexit sha1_base64="ASRB3dqMI9kqpPnoEX4pmmfDK1g="></latexit><latexit sha1_base64="ASRB3dqMI9kqpPnoEX4pmmfDK1g="></latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="THoG39mZcnIMs9SCW3gCiA9Cq1M="></latexit><latexit sha1_base64="THoG39mZcnIMs9SCW3gCiA9Cq1M="></latexit><latexit sha1_base64="LaPMoV8nkHA6mPKSZPT/ZNcKglI="></latexit><latexit sha1_base64="ASRB3dqMI9kqpPnoEX4pmmfDK1g="></latexit><latexit sha1_base64="ASRB3dqMI9kqpPnoEX4pmmfDK1g="></latexit><latexit sha1_base64="ASRB3dqMI9kqpPnoEX4pmmfDK1g="></latexit><latexit sha1_base64="ASRB3dqMI9kqpPnoEX4pmmfDK1g="></latexit><latexit sha1_base64="ASRB3dqMI9kqpPnoEX4pmmfDK1g="></latexit><latexit sha1_base64="ASRB3dqMI9kqpPnoEX4pmmfDK1g="></latexit>

Ki
<latexit sha1_base64="A5EgbHBsFqMU24ur5RvbbXWWh1A=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnorehG8VHBtoV1KNs22odlkTbKFsvR3ePGg4tU/481/Y7bdg7YOBIaZ93iTCRPOtHHdb6e0srq2vlHerGxt7+zuVfcPHrVMFaE+kVyqdog15UxQ3zDDaTtRFMchp61wdJP7rTFVmknxYCYJDWI8ECxiBBsrBd0YmyHBPLub9livWnPr7gxomXgFqUGBZq/61e1LksZUGMKx1h3PTUyQYWUY4XRa6aaaJpiM8IB2LBU4pjrIZqGn6MQqfRRJZZ8waKb+3shwrPUkDu1kHlIvern4n9dJTXQZZEwkqaGCzA9FKUdGorwB1GeKEsMnlmCimM2KyBArTIztqWJL8Ba/vEz8s/pV3bs/rzWuizbKcATHcAoeXEADbqEJPhB4gmd4hTdn7Lw4787HfLTkFDuH8AfO5w9rg5IR</latexit><latexit sha1_base64="A5EgbHBsFqMU24ur5RvbbXWWh1A=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnorehG8VHBtoV1KNs22odlkTbKFsvR3ePGg4tU/481/Y7bdg7YOBIaZ93iTCRPOtHHdb6e0srq2vlHerGxt7+zuVfcPHrVMFaE+kVyqdog15UxQ3zDDaTtRFMchp61wdJP7rTFVmknxYCYJDWI8ECxiBBsrBd0YmyHBPLub9livWnPr7gxomXgFqUGBZq/61e1LksZUGMKx1h3PTUyQYWUY4XRa6aaaJpiM8IB2LBU4pjrIZqGn6MQqfRRJZZ8waKb+3shwrPUkDu1kHlIvern4n9dJTXQZZEwkqaGCzA9FKUdGorwB1GeKEsMnlmCimM2KyBArTIztqWJL8Ba/vEz8s/pV3bs/rzWuizbKcATHcAoeXEADbqEJPhB4gmd4hTdn7Lw4787HfLTkFDuH8AfO5w9rg5IR</latexit><latexit sha1_base64="A5EgbHBsFqMU24ur5RvbbXWWh1A=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnorehG8VHBtoV1KNs22odlkTbKFsvR3ePGg4tU/481/Y7bdg7YOBIaZ93iTCRPOtHHdb6e0srq2vlHerGxt7+zuVfcPHrVMFaE+kVyqdog15UxQ3zDDaTtRFMchp61wdJP7rTFVmknxYCYJDWI8ECxiBBsrBd0YmyHBPLub9livWnPr7gxomXgFqUGBZq/61e1LksZUGMKx1h3PTUyQYWUY4XRa6aaaJpiM8IB2LBU4pjrIZqGn6MQqfRRJZZ8waKb+3shwrPUkDu1kHlIvern4n9dJTXQZZEwkqaGCzA9FKUdGorwB1GeKEsMnlmCimM2KyBArTIztqWJL8Ba/vEz8s/pV3bs/rzWuizbKcATHcAoeXEADbqEJPhB4gmd4hTdn7Lw4787HfLTkFDuH8AfO5w9rg5IR</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="Veoarjl5O71W/DE0J3+r2+FM3tw=">AAAB6HicbVBNS8NAFHypX7VWjV69LBbBU0m8qDfBi+ClgrGFNpTN9qVdutnE3U2hhP4OLx5U/EXe/Ddu2h60dWBhmHmPNztRJrg2nvftVDY2t7Z3qru1vfr+waF7VH/Saa4YBiwVqepEVKPgEgPDjcBOppAmkcB2NL4t/fYEleapfDTTDMOEDiWPOaPGSmEvoWbEqCjuZ33edxte05uDrBN/SRqwRKvvfvUGKcsTlIYJqnXX9zITFlQZzgTOar1cY0bZmA6xa6mkCeqwmIeekTOrDEicKvukIXP190ZBE62nSWQny5B61SvF/7xubuKrsOAyyw1KtjgU54KYlJQNkAFXyIyYWkKZ4jYrYSOqKDO2p5otwV/98joJLprXTf/BgyqcwCmcgw+XcAN30IIAGDzDC7zBuzNxXp2PRVsVZ1nbMfyB8/kDISaQsw==</latexit><latexit sha1_base64="Veoarjl5O71W/DE0J3+r2+FM3tw=">AAAB6HicbVBNS8NAFHypX7VWjV69LBbBU0m8qDfBi+ClgrGFNpTN9qVdutnE3U2hhP4OLx5U/EXe/Ddu2h60dWBhmHmPNztRJrg2nvftVDY2t7Z3qru1vfr+waF7VH/Saa4YBiwVqepEVKPgEgPDjcBOppAmkcB2NL4t/fYEleapfDTTDMOEDiWPOaPGSmEvoWbEqCjuZ33edxte05uDrBN/SRqwRKvvfvUGKcsTlIYJqnXX9zITFlQZzgTOar1cY0bZmA6xa6mkCeqwmIeekTOrDEicKvukIXP190ZBE62nSWQny5B61SvF/7xubuKrsOAyyw1KtjgU54KYlJQNkAFXyIyYWkKZ4jYrYSOqKDO2p5otwV/98joJLprXTf/BgyqcwCmcgw+XcAN30IIAGDzDC7zBuzNxXp2PRVsVZ1nbMfyB8/kDISaQsw==</latexit><latexit sha1_base64="lozierVIkoUazDJQSMzkeXizGZU=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5J4UW9FL4KXCkYLbSib7bZdutnE3ZdCCf0dXjyoePXPePPfuGlz0NaBhWHmPd7shIkUBl332ymtrK6tb5Q3K1vbO7t71f2DBxOnmnGfxTLWrZAaLoXiPgqUvJVoTqNQ8sdwdJ37j2OujYjVPU4SHkR0oERfMIpWCjoRxSGjMruddkW3WnPr7gxkmXgFqUGBZrf61enFLI24QiapMW3PTTDIqEbBJJ9WOqnhCWUjOuBtSxWNuAmyWegpObFKj/RjbZ9CMlN/b2Q0MmYShXYyD2kWvVz8z2un2L8IMqGSFLli80P9VBKMSd4A6QnNGcqJJZRpYbMSNqSaMrQ9VWwJ3uKXl4l/Vr+se3durXFVtFGGIziGU/DgHBpwA03wgcETPMMrvDlj58V5dz7moyWn2DmEP3A+fwBqQ5IN</latexit><latexit sha1_base64="A5EgbHBsFqMU24ur5RvbbXWWh1A=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnorehG8VHBtoV1KNs22odlkTbKFsvR3ePGg4tU/481/Y7bdg7YOBIaZ93iTCRPOtHHdb6e0srq2vlHerGxt7+zuVfcPHrVMFaE+kVyqdog15UxQ3zDDaTtRFMchp61wdJP7rTFVmknxYCYJDWI8ECxiBBsrBd0YmyHBPLub9livWnPr7gxomXgFqUGBZq/61e1LksZUGMKx1h3PTUyQYWUY4XRa6aaaJpiM8IB2LBU4pjrIZqGn6MQqfRRJZZ8waKb+3shwrPUkDu1kHlIvern4n9dJTXQZZEwkqaGCzA9FKUdGorwB1GeKEsMnlmCimM2KyBArTIztqWJL8Ba/vEz8s/pV3bs/rzWuizbKcATHcAoeXEADbqEJPhB4gmd4hTdn7Lw4787HfLTkFDuH8AfO5w9rg5IR</latexit><latexit sha1_base64="A5EgbHBsFqMU24ur5RvbbXWWh1A=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnorehG8VHBtoV1KNs22odlkTbKFsvR3ePGg4tU/481/Y7bdg7YOBIaZ93iTCRPOtHHdb6e0srq2vlHerGxt7+zuVfcPHrVMFaE+kVyqdog15UxQ3zDDaTtRFMchp61wdJP7rTFVmknxYCYJDWI8ECxiBBsrBd0YmyHBPLub9livWnPr7gxomXgFqUGBZq/61e1LksZUGMKx1h3PTUyQYWUY4XRa6aaaJpiM8IB2LBU4pjrIZqGn6MQqfRRJZZ8waKb+3shwrPUkDu1kHlIvern4n9dJTXQZZEwkqaGCzA9FKUdGorwB1GeKEsMnlmCimM2KyBArTIztqWJL8Ba/vEz8s/pV3bs/rzWuizbKcATHcAoeXEADbqEJPhB4gmd4hTdn7Lw4787HfLTkFDuH8AfO5w9rg5IR</latexit><latexit sha1_base64="A5EgbHBsFqMU24ur5RvbbXWWh1A=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnorehG8VHBtoV1KNs22odlkTbKFsvR3ePGg4tU/481/Y7bdg7YOBIaZ93iTCRPOtHHdb6e0srq2vlHerGxt7+zuVfcPHrVMFaE+kVyqdog15UxQ3zDDaTtRFMchp61wdJP7rTFVmknxYCYJDWI8ECxiBBsrBd0YmyHBPLub9livWnPr7gxomXgFqUGBZq/61e1LksZUGMKx1h3PTUyQYWUY4XRa6aaaJpiM8IB2LBU4pjrIZqGn6MQqfRRJZZ8waKb+3shwrPUkDu1kHlIvern4n9dJTXQZZEwkqaGCzA9FKUdGorwB1GeKEsMnlmCimM2KyBArTIztqWJL8Ba/vEz8s/pV3bs/rzWuizbKcATHcAoeXEADbqEJPhB4gmd4hTdn7Lw4787HfLTkFDuH8AfO5w9rg5IR</latexit><latexit sha1_base64="A5EgbHBsFqMU24ur5RvbbXWWh1A=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnorehG8VHBtoV1KNs22odlkTbKFsvR3ePGg4tU/481/Y7bdg7YOBIaZ93iTCRPOtHHdb6e0srq2vlHerGxt7+zuVfcPHrVMFaE+kVyqdog15UxQ3zDDaTtRFMchp61wdJP7rTFVmknxYCYJDWI8ECxiBBsrBd0YmyHBPLub9livWnPr7gxomXgFqUGBZq/61e1LksZUGMKx1h3PTUyQYWUY4XRa6aaaJpiM8IB2LBU4pjrIZqGn6MQqfRRJZZ8waKb+3shwrPUkDu1kHlIvern4n9dJTXQZZEwkqaGCzA9FKUdGorwB1GeKEsMnlmCimM2KyBArTIztqWJL8Ba/vEz8s/pV3bs/rzWuizbKcATHcAoeXEADbqEJPhB4gmd4hTdn7Lw4787HfLTkFDuH8AfO5w9rg5IR</latexit><latexit sha1_base64="A5EgbHBsFqMU24ur5RvbbXWWh1A=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnorehG8VHBtoV1KNs22odlkTbKFsvR3ePGg4tU/481/Y7bdg7YOBIaZ93iTCRPOtHHdb6e0srq2vlHerGxt7+zuVfcPHrVMFaE+kVyqdog15UxQ3zDDaTtRFMchp61wdJP7rTFVmknxYCYJDWI8ECxiBBsrBd0YmyHBPLub9livWnPr7gxomXgFqUGBZq/61e1LksZUGMKx1h3PTUyQYWUY4XRa6aaaJpiM8IB2LBU4pjrIZqGn6MQqfRRJZZ8waKb+3shwrPUkDu1kHlIvern4n9dJTXQZZEwkqaGCzA9FKUdGorwB1GeKEsMnlmCimM2KyBArTIztqWJL8Ba/vEz8s/pV3bs/rzWuizbKcATHcAoeXEADbqEJPhB4gmd4hTdn7Lw4787HfLTkFDuH8AfO5w9rg5IR</latexit><latexit sha1_base64="A5EgbHBsFqMU24ur5RvbbXWWh1A=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnorehG8VHBtoV1KNs22odlkTbKFsvR3ePGg4tU/481/Y7bdg7YOBIaZ93iTCRPOtHHdb6e0srq2vlHerGxt7+zuVfcPHrVMFaE+kVyqdog15UxQ3zDDaTtRFMchp61wdJP7rTFVmknxYCYJDWI8ECxiBBsrBd0YmyHBPLub9livWnPr7gxomXgFqUGBZq/61e1LksZUGMKx1h3PTUyQYWUY4XRa6aaaJpiM8IB2LBU4pjrIZqGn6MQqfRRJZZ8waKb+3shwrPUkDu1kHlIvern4n9dJTXQZZEwkqaGCzA9FKUdGorwB1GeKEsMnlmCimM2KyBArTIztqWJL8Ba/vEz8s/pV3bs/rzWuizbKcATHcAoeXEADbqEJPhB4gmd4hTdn7Lw4787HfLTkFDuH8AfO5w9rg5IR</latexit>

Cond. B
max khb,kk

<latexit sha1_base64="hwc4VB/aJhDlxn7kVb3Wc2d4kzE=">AAACCnicdVDLSsNAFJ3UV62vqks3Q4vgQkoionZXdOOygrGFppTJdNIOnUnCzI20xOzd+CtuXKi49Qvc+TdOH4LPAxcO59zLvff4seAabPvdys3NLywu5ZcLK6tr6xvFza0rHSWKMpdGIlJNn2gmeMhc4CBYM1aMSF+whj84G/uNa6Y0j8JLGMWsLUkv5AGnBIzUKZY8YENIJRnizLtJPT/A/ayTpp6S2M/2B0bsFMt2pWo71SMH/yZOxZ6gjGaod4pvXjeiiWQhUEG0bjl2DO2UKOBUsKzgJZrFhA5Ij7UMDYlkup1OfsnwrlG6OIiUqRDwRP06kRKp9Uj6plMS6Ouf3lj8y2slEJy0Ux7GCbCQThcFicAQ4XEwuMsVoyBGhhCquLkV0z5RhIKJr2BC+PwU/0/cg0q14lwclmunszTyaAeV0B5y0DGqoXNURy6i6Bbdo0f0ZN1ZD9az9TJtzVmzmW30DdbrB4t8m5c=</latexit><latexit sha1_base64="hwc4VB/aJhDlxn7kVb3Wc2d4kzE=">AAACCnicdVDLSsNAFJ3UV62vqks3Q4vgQkoionZXdOOygrGFppTJdNIOnUnCzI20xOzd+CtuXKi49Qvc+TdOH4LPAxcO59zLvff4seAabPvdys3NLywu5ZcLK6tr6xvFza0rHSWKMpdGIlJNn2gmeMhc4CBYM1aMSF+whj84G/uNa6Y0j8JLGMWsLUkv5AGnBIzUKZY8YENIJRnizLtJPT/A/ayTpp6S2M/2B0bsFMt2pWo71SMH/yZOxZ6gjGaod4pvXjeiiWQhUEG0bjl2DO2UKOBUsKzgJZrFhA5Ij7UMDYlkup1OfsnwrlG6OIiUqRDwRP06kRKp9Uj6plMS6Ouf3lj8y2slEJy0Ux7GCbCQThcFicAQ4XEwuMsVoyBGhhCquLkV0z5RhIKJr2BC+PwU/0/cg0q14lwclmunszTyaAeV0B5y0DGqoXNURy6i6Bbdo0f0ZN1ZD9az9TJtzVmzmW30DdbrB4t8m5c=</latexit><latexit sha1_base64="hwc4VB/aJhDlxn7kVb3Wc2d4kzE=">AAACCnicdVDLSsNAFJ3UV62vqks3Q4vgQkoionZXdOOygrGFppTJdNIOnUnCzI20xOzd+CtuXKi49Qvc+TdOH4LPAxcO59zLvff4seAabPvdys3NLywu5ZcLK6tr6xvFza0rHSWKMpdGIlJNn2gmeMhc4CBYM1aMSF+whj84G/uNa6Y0j8JLGMWsLUkv5AGnBIzUKZY8YENIJRnizLtJPT/A/ayTpp6S2M/2B0bsFMt2pWo71SMH/yZOxZ6gjGaod4pvXjeiiWQhUEG0bjl2DO2UKOBUsKzgJZrFhA5Ij7UMDYlkup1OfsnwrlG6OIiUqRDwRP06kRKp9Uj6plMS6Ouf3lj8y2slEJy0Ux7GCbCQThcFicAQ4XEwuMsVoyBGhhCquLkV0z5RhIKJr2BC+PwU/0/cg0q14lwclmunszTyaAeV0B5y0DGqoXNURy6i6Bbdo0f0ZN1ZD9az9TJtzVmzmW30DdbrB4t8m5c=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="cG7AblbYztB/4rMXh/HfsDvIIdw=">AAAB/3icbZC9TsMwFIVvyl8pBQori9UKiQFVCQuwIbEwFonSSk1VOa7TWrWTyL5BrUJ2Fl6FhQEQb8HG2+D+DNByJEufzrF1fU+QSGHQdb+dwtr6xuZWcbu0U97d268clO9NnGrGmyyWsW4H1HApIt5EgZK3E82pCiRvBaPrad564NqIOLrDScK7ig4iEQpG0Vq9StVHPsZM0THJ/cfMD0IyzHtZ5mtFgvx0ZM1epebW3ZnIKngLqMFCjV7ly+/HLFU8QiapMR3PTbCbUY2CSZ6X/NTwhLIRHfCOxYgqbrrZbJecHFunT8JY2xMhmbm/X2RUGTNRgb2pKA7NcjY1/8s6KYYX3UxESYo8YvNBYSoJxmRaDOkLzRnKiQXKtLB/JWxINWVo6yvZErzllVeheVa/rHu3LhThCKpwAh6cwxXcQAOawOAJXuAN3p1n59X5mLdVcBa1HcIfOZ8/byCZ1A==</latexit><latexit sha1_base64="1s0J7Jwk1nk1VfykFU42PblaBx4=">AAAB/3icdZBLSwMxFIXv+Kz1Vd26CS2CCxlmXKjdCW5cKji20Cklk2ZsaDIzJHfEMs7ejX/FjQsV/4U7/41pq+DzQODwnYSbe6JMCoOe9+bMzM7NLyxWlqrLK6tr67WNlQuT5prxgKUy1e2IGi5FwgMUKHk705yqSPJWNDwe560rro1Ik3McZbyr6GUiYsEoWtSr1UPk11goek3K8KYIo5gMyl5RhFqRqNwdWtirNTy36fnNfZ/8Nr7rTdSAD532aq9hP2W54gkySY3p+F6G3YJqFEzyshrmhmeUDekl71ibUMVNt5jsUpJtS/okTrU9CZIJ/fqioMqYkYrsTUVxYH5mY/hX1skxPuwWIsly5AmbDopzSTAl42JIX2jOUI6soUwL+1fCBlRThra+qi3hc1Pyvwn23Kbrn3lQgS2oww74cABHcAKnEACDW7iHR3hy7pwH53na1ozzUdsmfJPz8g7ccJoi</latexit><latexit sha1_base64="o2+lxOrPAm64bDfWm8bcD+JOLr4=">AAACCnicdVDLSsNAFJ34rPVVdelmaBFcSEhcqN0V3bisYG2hKWEynbRDZ5IwcyMtMXs3/oobFypu/QJ3/o3Th+DzwIXDOfdy7z1BIrgGx3m35uYXFpeWCyvF1bX1jc3S1vaVjlNFWYPGIlatgGgmeMQawEGwVqIYkYFgzWBwNvab10xpHkeXMEpYR5JexENOCRjJL5U9YEPIJBni3LvJvCDE/dzPMk9JHOQHAyP6pYpjVx23euTi38S1nQkqaIa6X3rzujFNJYuACqJ123US6GREAaeC5UUv1SwhdEB6rG1oRCTTnWzyS473jNLFYaxMRYAn6teJjEitRzIwnZJAX//0xuJfXjuF8KST8ShJgUV0uihMBYYYj4PBXa4YBTEyhFDFza2Y9okiFEx8RRPC56f4f9I4tKu2e+FUaqezNApoF5XRPnLRMaqhc1RHDUTRLbpHj+jJurMerGfrZdo6Z81mdtA3WK8fijybkw==</latexit><latexit sha1_base64="hwc4VB/aJhDlxn7kVb3Wc2d4kzE=">AAACCnicdVDLSsNAFJ3UV62vqks3Q4vgQkoionZXdOOygrGFppTJdNIOnUnCzI20xOzd+CtuXKi49Qvc+TdOH4LPAxcO59zLvff4seAabPvdys3NLywu5ZcLK6tr6xvFza0rHSWKMpdGIlJNn2gmeMhc4CBYM1aMSF+whj84G/uNa6Y0j8JLGMWsLUkv5AGnBIzUKZY8YENIJRnizLtJPT/A/ayTpp6S2M/2B0bsFMt2pWo71SMH/yZOxZ6gjGaod4pvXjeiiWQhUEG0bjl2DO2UKOBUsKzgJZrFhA5Ij7UMDYlkup1OfsnwrlG6OIiUqRDwRP06kRKp9Uj6plMS6Ouf3lj8y2slEJy0Ux7GCbCQThcFicAQ4XEwuMsVoyBGhhCquLkV0z5RhIKJr2BC+PwU/0/cg0q14lwclmunszTyaAeV0B5y0DGqoXNURy6i6Bbdo0f0ZN1ZD9az9TJtzVmzmW30DdbrB4t8m5c=</latexit><latexit sha1_base64="hwc4VB/aJhDlxn7kVb3Wc2d4kzE=">AAACCnicdVDLSsNAFJ3UV62vqks3Q4vgQkoionZXdOOygrGFppTJdNIOnUnCzI20xOzd+CtuXKi49Qvc+TdOH4LPAxcO59zLvff4seAabPvdys3NLywu5ZcLK6tr6xvFza0rHSWKMpdGIlJNn2gmeMhc4CBYM1aMSF+whj84G/uNa6Y0j8JLGMWsLUkv5AGnBIzUKZY8YENIJRnizLtJPT/A/ayTpp6S2M/2B0bsFMt2pWo71SMH/yZOxZ6gjGaod4pvXjeiiWQhUEG0bjl2DO2UKOBUsKzgJZrFhA5Ij7UMDYlkup1OfsnwrlG6OIiUqRDwRP06kRKp9Uj6plMS6Ouf3lj8y2slEJy0Ux7GCbCQThcFicAQ4XEwuMsVoyBGhhCquLkV0z5RhIKJr2BC+PwU/0/cg0q14lwclmunszTyaAeV0B5y0DGqoXNURy6i6Bbdo0f0ZN1ZD9az9TJtzVmzmW30DdbrB4t8m5c=</latexit><latexit sha1_base64="hwc4VB/aJhDlxn7kVb3Wc2d4kzE=">AAACCnicdVDLSsNAFJ3UV62vqks3Q4vgQkoionZXdOOygrGFppTJdNIOnUnCzI20xOzd+CtuXKi49Qvc+TdOH4LPAxcO59zLvff4seAabPvdys3NLywu5ZcLK6tr6xvFza0rHSWKMpdGIlJNn2gmeMhc4CBYM1aMSF+whj84G/uNa6Y0j8JLGMWsLUkv5AGnBIzUKZY8YENIJRnizLtJPT/A/ayTpp6S2M/2B0bsFMt2pWo71SMH/yZOxZ6gjGaod4pvXjeiiWQhUEG0bjl2DO2UKOBUsKzgJZrFhA5Ij7UMDYlkup1OfsnwrlG6OIiUqRDwRP06kRKp9Uj6plMS6Ouf3lj8y2slEJy0Ux7GCbCQThcFicAQ4XEwuMsVoyBGhhCquLkV0z5RhIKJr2BC+PwU/0/cg0q14lwclmunszTyaAeV0B5y0DGqoXNURy6i6Bbdo0f0ZN1ZD9az9TJtzVmzmW30DdbrB4t8m5c=</latexit><latexit sha1_base64="hwc4VB/aJhDlxn7kVb3Wc2d4kzE=">AAACCnicdVDLSsNAFJ3UV62vqks3Q4vgQkoionZXdOOygrGFppTJdNIOnUnCzI20xOzd+CtuXKi49Qvc+TdOH4LPAxcO59zLvff4seAabPvdys3NLywu5ZcLK6tr6xvFza0rHSWKMpdGIlJNn2gmeMhc4CBYM1aMSF+whj84G/uNa6Y0j8JLGMWsLUkv5AGnBIzUKZY8YENIJRnizLtJPT/A/ayTpp6S2M/2B0bsFMt2pWo71SMH/yZOxZ6gjGaod4pvXjeiiWQhUEG0bjl2DO2UKOBUsKzgJZrFhA5Ij7UMDYlkup1OfsnwrlG6OIiUqRDwRP06kRKp9Uj6plMS6Ouf3lj8y2slEJy0Ux7GCbCQThcFicAQ4XEwuMsVoyBGhhCquLkV0z5RhIKJr2BC+PwU/0/cg0q14lwclmunszTyaAeV0B5y0DGqoXNURy6i6Bbdo0f0ZN1ZD9az9TJtzVmzmW30DdbrB4t8m5c=</latexit><latexit sha1_base64="hwc4VB/aJhDlxn7kVb3Wc2d4kzE=">AAACCnicdVDLSsNAFJ3UV62vqks3Q4vgQkoionZXdOOygrGFppTJdNIOnUnCzI20xOzd+CtuXKi49Qvc+TdOH4LPAxcO59zLvff4seAabPvdys3NLywu5ZcLK6tr6xvFza0rHSWKMpdGIlJNn2gmeMhc4CBYM1aMSF+whj84G/uNa6Y0j8JLGMWsLUkv5AGnBIzUKZY8YENIJRnizLtJPT/A/ayTpp6S2M/2B0bsFMt2pWo71SMH/yZOxZ6gjGaod4pvXjeiiWQhUEG0bjl2DO2UKOBUsKzgJZrFhA5Ij7UMDYlkup1OfsnwrlG6OIiUqRDwRP06kRKp9Uj6plMS6Ouf3lj8y2slEJy0Ux7GCbCQThcFicAQ4XEwuMsVoyBGhhCquLkV0z5RhIKJr2BC+PwU/0/cg0q14lwclmunszTyaAeV0B5y0DGqoXNURy6i6Bbdo0f0ZN1ZD9az9TJtzVmzmW30DdbrB4t8m5c=</latexit><latexit sha1_base64="hwc4VB/aJhDlxn7kVb3Wc2d4kzE=">AAACCnicdVDLSsNAFJ3UV62vqks3Q4vgQkoionZXdOOygrGFppTJdNIOnUnCzI20xOzd+CtuXKi49Qvc+TdOH4LPAxcO59zLvff4seAabPvdys3NLywu5ZcLK6tr6xvFza0rHSWKMpdGIlJNn2gmeMhc4CBYM1aMSF+whj84G/uNa6Y0j8JLGMWsLUkv5AGnBIzUKZY8YENIJRnizLtJPT/A/ayTpp6S2M/2B0bsFMt2pWo71SMH/yZOxZ6gjGaod4pvXjeiiWQhUEG0bjl2DO2UKOBUsKzgJZrFhA5Ij7UMDYlkup1OfsnwrlG6OIiUqRDwRP06kRKp9Uj6plMS6Ouf3lj8y2slEJy0Ux7GCbCQThcFicAQ4XEwuMsVoyBGhhCquLkV0z5RhIKJr2BC+PwU/0/cg0q14lwclmunszTyaAeV0B5y0DGqoXNURy6i6Bbdo0f0ZN1ZD9az9TJtzVmzmW30DdbrB4t8m5c=</latexit>

Cond. D
|hb,i,S(k)| =

s
�S(k)

LS(k)
<latexit sha1_base64="uYIIAT7UZV/PxjbCAwCl/pZZhGo="></latexit><latexit sha1_base64="uYIIAT7UZV/PxjbCAwCl/pZZhGo="></latexit><latexit sha1_base64="uYIIAT7UZV/PxjbCAwCl/pZZhGo="></latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="CHnw5RibdFOEyz2JKTyPlcqg7KM="></latexit><latexit sha1_base64="CAx+xEWAs2SyG03JisSSO4xCPDs="></latexit><latexit sha1_base64="/g8N9xh+h4M5cEwRwv5ACsgJ5gA="></latexit><latexit sha1_base64="uYIIAT7UZV/PxjbCAwCl/pZZhGo="></latexit><latexit sha1_base64="uYIIAT7UZV/PxjbCAwCl/pZZhGo="></latexit><latexit sha1_base64="uYIIAT7UZV/PxjbCAwCl/pZZhGo="></latexit><latexit sha1_base64="uYIIAT7UZV/PxjbCAwCl/pZZhGo="></latexit><latexit sha1_base64="uYIIAT7UZV/PxjbCAwCl/pZZhGo="></latexit><latexit sha1_base64="uYIIAT7UZV/PxjbCAwCl/pZZhGo="></latexit>

Maximum SINR scheduling
max
k2Ki

SINRk

�
Hb(S [ {k})

�
<latexit sha1_base64="D08VxQPt/6Av5LbrQzQw028I1Nc="></latexit><latexit sha1_base64="D08VxQPt/6Av5LbrQzQw028I1Nc="></latexit><latexit sha1_base64="D08VxQPt/6Av5LbrQzQw028I1Nc="></latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="Xsb9zo45fk/9RZX/SDGRxQo5Z5k="></latexit><latexit sha1_base64="Xsb9zo45fk/9RZX/SDGRxQo5Z5k="></latexit><latexit sha1_base64="1odN9M9YeBgJm5UdBioowZtoack="></latexit><latexit sha1_base64="D08VxQPt/6Av5LbrQzQw028I1Nc="></latexit><latexit sha1_base64="D08VxQPt/6Av5LbrQzQw028I1Nc="></latexit><latexit sha1_base64="D08VxQPt/6Av5LbrQzQw028I1Nc="></latexit><latexit sha1_base64="D08VxQPt/6Av5LbrQzQw028I1Nc="></latexit><latexit sha1_base64="D08VxQPt/6Av5LbrQzQw028I1Nc="></latexit><latexit sha1_base64="D08VxQPt/6Av5LbrQzQw028I1Nc="></latexit>
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Step1. Set filtering: modified semi-orthogonality filtering 

q Channel structure-based scheduling (CSS)

Step2. Selection: maximum approximated SINR

wzf,k ⇡ hb,k/khb,kk2
<latexit sha1_base64="Sw1fOgdQT41U/uL4Y6IV1EmPJWM=">AAACMnicbZDLSsNAFIYnXmu9RV26GSyCC6lpEdRd0Y24qmBsoYlhMp20QycXZiZqTfNObnwRF4K4UHHrQzhJK2jbAwM//3cOZ87vRowKaRiv2szs3PzCYmGpuLyyuraub2xeizDmmJg4ZCFvukgQRgNiSioZaUacIN9lpOH2zjLeuCVc0DC4kv2I2D7qBNSjGEllOfpFYrkevEudJLG4Dx+8dL+XQgtFEQ/vYQ67v9DN2IE1mOJag5uqo5eMspEXnBSVkSiBUdUd/dlqhzj2SSAxQ0K0KkYk7QRxSTEjadGKBYkQ7qEOaSkZIJ8IO8lvTuGuctrQC7l6gYS5+3ciQb4Qfd9VnT6SXTHOMnMaa8XSO7YTGkSxJAEeLvJiBmUIswBhm3KCJesrgTCn6q8QdxFHWKqYiyqEyvjJk8Kslk/KxuVhqXY6SqMAtsEO2AMVcARq4BzUgQkweAQv4B18aE/am/apfQ1bZ7TRzBb4V9r3Dx/Gq2k=</latexit><latexit sha1_base64="Sw1fOgdQT41U/uL4Y6IV1EmPJWM=">AAACMnicbZDLSsNAFIYnXmu9RV26GSyCC6lpEdRd0Y24qmBsoYlhMp20QycXZiZqTfNObnwRF4K4UHHrQzhJK2jbAwM//3cOZ87vRowKaRiv2szs3PzCYmGpuLyyuraub2xeizDmmJg4ZCFvukgQRgNiSioZaUacIN9lpOH2zjLeuCVc0DC4kv2I2D7qBNSjGEllOfpFYrkevEudJLG4Dx+8dL+XQgtFEQ/vYQ67v9DN2IE1mOJag5uqo5eMspEXnBSVkSiBUdUd/dlqhzj2SSAxQ0K0KkYk7QRxSTEjadGKBYkQ7qEOaSkZIJ8IO8lvTuGuctrQC7l6gYS5+3ciQb4Qfd9VnT6SXTHOMnMaa8XSO7YTGkSxJAEeLvJiBmUIswBhm3KCJesrgTCn6q8QdxFHWKqYiyqEyvjJk8Kslk/KxuVhqXY6SqMAtsEO2AMVcARq4BzUgQkweAQv4B18aE/am/apfQ1bZ7TRzBb4V9r3Dx/Gq2k=</latexit><latexit sha1_base64="Sw1fOgdQT41U/uL4Y6IV1EmPJWM=">AAACMnicbZDLSsNAFIYnXmu9RV26GSyCC6lpEdRd0Y24qmBsoYlhMp20QycXZiZqTfNObnwRF4K4UHHrQzhJK2jbAwM//3cOZ87vRowKaRiv2szs3PzCYmGpuLyyuraub2xeizDmmJg4ZCFvukgQRgNiSioZaUacIN9lpOH2zjLeuCVc0DC4kv2I2D7qBNSjGEllOfpFYrkevEudJLG4Dx+8dL+XQgtFEQ/vYQ67v9DN2IE1mOJag5uqo5eMspEXnBSVkSiBUdUd/dlqhzj2SSAxQ0K0KkYk7QRxSTEjadGKBYkQ7qEOaSkZIJ8IO8lvTuGuctrQC7l6gYS5+3ciQb4Qfd9VnT6SXTHOMnMaa8XSO7YTGkSxJAEeLvJiBmUIswBhm3KCJesrgTCn6q8QdxFHWKqYiyqEyvjJk8Kslk/KxuVhqXY6SqMAtsEO2AMVcARq4BzUgQkweAQv4B18aE/am/apfQ1bZ7TRzBb4V9r3Dx/Gq2k=</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="xCQfJMrzqc8prXU+09uBrJsLBDQ=">AAACJ3icbZBPS8MwGMbf+nfOqdOrl+AQPMjsdlFvghfxNMG6wTpHmqVbWJqWJFVn1+/kxS/iQRAPKn4Rs26Cbnsg8PD8Et68jxdxprRtv1kLi0vLK6u5tfx6YWNzq7hduFFhLAl1SMhD2fCwopwJ6mimOW1EkuLA47Tu9c9HvH5HpWKhuNaDiLYC3BXMZwRrE7WLl4nr+eg+bSeJKwP06KeH/RS5OIpk+IAy2PuF3ogducM5qTu8rbaLJbtsZ0KzpjIxJZio1i6+uJ2QxAEVmnCsVLNiR7qVYKkZ4TTNu7GiESZ93KVNYwUOqGol2c4p2jdJB/mhNEdolKV/XyQ4UGoQeOZmgHVPTbNROI81Y+2ftBImolhTQcaD/JgjHaJRgajDJCWaD4zBRDLzV0R6WGKiTc15U0JleuVZ41TLp2X7yoYc7MIeHEAFjuEMLqAGDhB4glf4gE/r2Xq3vsZtLViT2nbgn6zvH8nVqcw=</latexit><latexit sha1_base64="xCQfJMrzqc8prXU+09uBrJsLBDQ=">AAACJ3icbZBPS8MwGMbf+nfOqdOrl+AQPMjsdlFvghfxNMG6wTpHmqVbWJqWJFVn1+/kxS/iQRAPKn4Rs26Cbnsg8PD8Et68jxdxprRtv1kLi0vLK6u5tfx6YWNzq7hduFFhLAl1SMhD2fCwopwJ6mimOW1EkuLA47Tu9c9HvH5HpWKhuNaDiLYC3BXMZwRrE7WLl4nr+eg+bSeJKwP06KeH/RS5OIpk+IAy2PuF3ogducM5qTu8rbaLJbtsZ0KzpjIxJZio1i6+uJ2QxAEVmnCsVLNiR7qVYKkZ4TTNu7GiESZ93KVNYwUOqGol2c4p2jdJB/mhNEdolKV/XyQ4UGoQeOZmgHVPTbNROI81Y+2ftBImolhTQcaD/JgjHaJRgajDJCWaD4zBRDLzV0R6WGKiTc15U0JleuVZ41TLp2X7yoYc7MIeHEAFjuEMLqAGDhB4glf4gE/r2Xq3vsZtLViT2nbgn6zvH8nVqcw=</latexit><latexit sha1_base64="KTPMHPbj05pGgCqV6702JH2VXPE=">AAACMnicbZDLSsNAFIYn9VbrLerSzWARXEhNu1F3RTfiqoKxhSaGyXTSDp1cmJmoNc07ufFFXAjiQsWtD+EkraBtDwz8/N85nDm/GzEqpGG8aoW5+YXFpeJyaWV1bX1D39y6FmHMMTFxyELecpEgjAbElFQy0oo4Qb7LSNPtn2W8eUu4oGFwJQcRsX3UDahHMZLKcvSLxHI9eJc6SWJxHz546UE/hRaKIh7ewxz2fqGbsUNrOMO1hjc1Ry8bFSMvOC2qY1EG42o4+rPVCXHsk0BihoRoV41I2gnikmJG0pIVCxIh3Edd0lYyQD4RdpLfnMI95XSgF3L1Aglz9+9EgnwhBr6rOn0ke2KSZeYs1o6ld2wnNIhiSQI8WuTFDMoQZgHCDuUESzZQAmFO1V8h7iGOsFQxl1QI1cmTp4VZq5xUjEujXD8dp1EEO2AX7IMqOAJ1cA4awAQYPIIX8A4+tCftTfvUvkatBW08sw3+lfb9Ax6Gq2U=</latexit><latexit sha1_base64="Sw1fOgdQT41U/uL4Y6IV1EmPJWM=">AAACMnicbZDLSsNAFIYnXmu9RV26GSyCC6lpEdRd0Y24qmBsoYlhMp20QycXZiZqTfNObnwRF4K4UHHrQzhJK2jbAwM//3cOZ87vRowKaRiv2szs3PzCYmGpuLyyuraub2xeizDmmJg4ZCFvukgQRgNiSioZaUacIN9lpOH2zjLeuCVc0DC4kv2I2D7qBNSjGEllOfpFYrkevEudJLG4Dx+8dL+XQgtFEQ/vYQ67v9DN2IE1mOJag5uqo5eMspEXnBSVkSiBUdUd/dlqhzj2SSAxQ0K0KkYk7QRxSTEjadGKBYkQ7qEOaSkZIJ8IO8lvTuGuctrQC7l6gYS5+3ciQb4Qfd9VnT6SXTHOMnMaa8XSO7YTGkSxJAEeLvJiBmUIswBhm3KCJesrgTCn6q8QdxFHWKqYiyqEyvjJk8Kslk/KxuVhqXY6SqMAtsEO2AMVcARq4BzUgQkweAQv4B18aE/am/apfQ1bZ7TRzBb4V9r3Dx/Gq2k=</latexit><latexit sha1_base64="Sw1fOgdQT41U/uL4Y6IV1EmPJWM=">AAACMnicbZDLSsNAFIYnXmu9RV26GSyCC6lpEdRd0Y24qmBsoYlhMp20QycXZiZqTfNObnwRF4K4UHHrQzhJK2jbAwM//3cOZ87vRowKaRiv2szs3PzCYmGpuLyyuraub2xeizDmmJg4ZCFvukgQRgNiSioZaUacIN9lpOH2zjLeuCVc0DC4kv2I2D7qBNSjGEllOfpFYrkevEudJLG4Dx+8dL+XQgtFEQ/vYQ67v9DN2IE1mOJag5uqo5eMspEXnBSVkSiBUdUd/dlqhzj2SSAxQ0K0KkYk7QRxSTEjadGKBYkQ7qEOaSkZIJ8IO8lvTuGuctrQC7l6gYS5+3ciQb4Qfd9VnT6SXTHOMnMaa8XSO7YTGkSxJAEeLvJiBmUIswBhm3KCJesrgTCn6q8QdxFHWKqYiyqEyvjJk8Kslk/KxuVhqXY6SqMAtsEO2AMVcARq4BzUgQkweAQv4B18aE/am/apfQ1bZ7TRzBb4V9r3Dx/Gq2k=</latexit><latexit sha1_base64="Sw1fOgdQT41U/uL4Y6IV1EmPJWM=">AAACMnicbZDLSsNAFIYnXmu9RV26GSyCC6lpEdRd0Y24qmBsoYlhMp20QycXZiZqTfNObnwRF4K4UHHrQzhJK2jbAwM//3cOZ87vRowKaRiv2szs3PzCYmGpuLyyuraub2xeizDmmJg4ZCFvukgQRgNiSioZaUacIN9lpOH2zjLeuCVc0DC4kv2I2D7qBNSjGEllOfpFYrkevEudJLG4Dx+8dL+XQgtFEQ/vYQ67v9DN2IE1mOJag5uqo5eMspEXnBSVkSiBUdUd/dlqhzj2SSAxQ0K0KkYk7QRxSTEjadGKBYkQ7qEOaSkZIJ8IO8lvTuGuctrQC7l6gYS5+3ciQb4Qfd9VnT6SXTHOMnMaa8XSO7YTGkSxJAEeLvJiBmUIswBhm3KCJesrgTCn6q8QdxFHWKqYiyqEyvjJk8Kslk/KxuVhqXY6SqMAtsEO2AMVcARq4BzUgQkweAQv4B18aE/am/apfQ1bZ7TRzBb4V9r3Dx/Gq2k=</latexit><latexit sha1_base64="Sw1fOgdQT41U/uL4Y6IV1EmPJWM=">AAACMnicbZDLSsNAFIYnXmu9RV26GSyCC6lpEdRd0Y24qmBsoYlhMp20QycXZiZqTfNObnwRF4K4UHHrQzhJK2jbAwM//3cOZ87vRowKaRiv2szs3PzCYmGpuLyyuraub2xeizDmmJg4ZCFvukgQRgNiSioZaUacIN9lpOH2zjLeuCVc0DC4kv2I2D7qBNSjGEllOfpFYrkevEudJLG4Dx+8dL+XQgtFEQ/vYQ67v9DN2IE1mOJag5uqo5eMspEXnBSVkSiBUdUd/dlqhzj2SSAxQ0K0KkYk7QRxSTEjadGKBYkQ7qEOaSkZIJ8IO8lvTuGuctrQC7l6gYS5+3ciQb4Qfd9VnT6SXTHOMnMaa8XSO7YTGkSxJAEeLvJiBmUIswBhm3KCJesrgTCn6q8QdxFHWKqYiyqEyvjJk8Kslk/KxuVhqXY6SqMAtsEO2AMVcARq4BzUgQkweAQv4B18aE/am/apfQ1bZ7TRzBb4V9r3Dx/Gq2k=</latexit><latexit sha1_base64="Sw1fOgdQT41U/uL4Y6IV1EmPJWM=">AAACMnicbZDLSsNAFIYnXmu9RV26GSyCC6lpEdRd0Y24qmBsoYlhMp20QycXZiZqTfNObnwRF4K4UHHrQzhJK2jbAwM//3cOZ87vRowKaRiv2szs3PzCYmGpuLyyuraub2xeizDmmJg4ZCFvukgQRgNiSioZaUacIN9lpOH2zjLeuCVc0DC4kv2I2D7qBNSjGEllOfpFYrkevEudJLG4Dx+8dL+XQgtFEQ/vYQ67v9DN2IE1mOJag5uqo5eMspEXnBSVkSiBUdUd/dlqhzj2SSAxQ0K0KkYk7QRxSTEjadGKBYkQ7qEOaSkZIJ8IO8lvTuGuctrQC7l6gYS5+3ciQb4Qfd9VnT6SXTHOMnMaa8XSO7YTGkSxJAEeLvJiBmUIswBhm3KCJesrgTCn6q8QdxFHWKqYiyqEyvjJk8Kslk/KxuVhqXY6SqMAtsEO2AMVcARq4BzUgQkweAQv4B18aE/am/apfQ1bZ7TRzBb4V9r3Dx/Gq2k=</latexit>

semi-orthogonality filtering

Tradeoff

fS(i) ? span{fS(1), . . . , fS(i�1)}.
<latexit sha1_base64="8K1N0j+ldrx2CQkQli4xMpk8OXg="></latexit><latexit sha1_base64="8K1N0j+ldrx2CQkQli4xMpk8OXg="></latexit><latexit sha1_base64="8K1N0j+ldrx2CQkQli4xMpk8OXg="></latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="E+t1n7Hdd7Y6PY6PqeTDIqEFIF8="></latexit><latexit sha1_base64="E+t1n7Hdd7Y6PY6PqeTDIqEFIF8="></latexit><latexit sha1_base64="MygDQP/8kZCds+crjOEO5iezSTs="></latexit><latexit sha1_base64="8K1N0j+ldrx2CQkQli4xMpk8OXg="></latexit><latexit sha1_base64="8K1N0j+ldrx2CQkQli4xMpk8OXg="></latexit><latexit sha1_base64="8K1N0j+ldrx2CQkQli4xMpk8OXg="></latexit><latexit sha1_base64="8K1N0j+ldrx2CQkQli4xMpk8OXg="></latexit><latexit sha1_base64="8K1N0j+ldrx2CQkQli4xMpk8OXg="></latexit><latexit sha1_base64="8K1N0j+ldrx2CQkQli4xMpk8OXg="></latexit>

: remaining users become semi-orthogonal to scheduled users  

Bk: index set of dominant beamspace gains
<latexit sha1_base64="hAZzn9zl4JXTV+2Ycc5S1qexCIY=">AAACJXicbVDLSgMxFM34rPVVdekm2AquyowIPkCQunFZwWqhLSWTuVNDM8mQ3BHL0K9x46+4cVFFcOWvmNYufB0IHM595NwTplJY9P13b2Z2bn5hsbBUXF5ZXVsvbWxeW50ZDg2upTbNkFmQQkEDBUpopgZYEkq4Cfvn4/rNHRgrtLrCQQqdhPWUiAVn6KRu6bSNcI95pZ0wvOVM5rVht185oUJFcE8tINUxjXQiFFNIQ7fZpowD7TGh7LBbKvtVfwL6lwRTUiZT1LulUTvSPEtAIZfM2lbgp9jJmUHBJQyL7cyC299nPWg5qlgCtpNPzhzSXadENNbGPWdmon6fyJ05O0hC1zm+xv6ujcX/aq0M46NOLlSaISj+9VGcSYqajjOjkTDAUQ4cYdwI55XyW2YYR5ds0YUQ/D75L2nsV4+rweVB+aw2TaNAtskO2SMBOSRn5ILUSYNw8kCeyIi8eI/es/fqvX21znjTmS3yA97HJwtBpbw=</latexit><latexit sha1_base64="hAZzn9zl4JXTV+2Ycc5S1qexCIY=">AAACJXicbVDLSgMxFM34rPVVdekm2AquyowIPkCQunFZwWqhLSWTuVNDM8mQ3BHL0K9x46+4cVFFcOWvmNYufB0IHM595NwTplJY9P13b2Z2bn5hsbBUXF5ZXVsvbWxeW50ZDg2upTbNkFmQQkEDBUpopgZYEkq4Cfvn4/rNHRgrtLrCQQqdhPWUiAVn6KRu6bSNcI95pZ0wvOVM5rVht185oUJFcE8tINUxjXQiFFNIQ7fZpowD7TGh7LBbKvtVfwL6lwRTUiZT1LulUTvSPEtAIZfM2lbgp9jJmUHBJQyL7cyC299nPWg5qlgCtpNPzhzSXadENNbGPWdmon6fyJ05O0hC1zm+xv6ujcX/aq0M46NOLlSaISj+9VGcSYqajjOjkTDAUQ4cYdwI55XyW2YYR5ds0YUQ/D75L2nsV4+rweVB+aw2TaNAtskO2SMBOSRn5ILUSYNw8kCeyIi8eI/es/fqvX21znjTmS3yA97HJwtBpbw=</latexit><latexit sha1_base64="hAZzn9zl4JXTV+2Ycc5S1qexCIY=">AAACJXicbVDLSgMxFM34rPVVdekm2AquyowIPkCQunFZwWqhLSWTuVNDM8mQ3BHL0K9x46+4cVFFcOWvmNYufB0IHM595NwTplJY9P13b2Z2bn5hsbBUXF5ZXVsvbWxeW50ZDg2upTbNkFmQQkEDBUpopgZYEkq4Cfvn4/rNHRgrtLrCQQqdhPWUiAVn6KRu6bSNcI95pZ0wvOVM5rVht185oUJFcE8tINUxjXQiFFNIQ7fZpowD7TGh7LBbKvtVfwL6lwRTUiZT1LulUTvSPEtAIZfM2lbgp9jJmUHBJQyL7cyC299nPWg5qlgCtpNPzhzSXadENNbGPWdmon6fyJ05O0hC1zm+xv6ujcX/aq0M46NOLlSaISj+9VGcSYqajjOjkTDAUQ4cYdwI55XyW2YYR5ds0YUQ/D75L2nsV4+rweVB+aw2TaNAtskO2SMBOSRn5ILUSYNw8kCeyIi8eI/es/fqvX21znjTmS3yA97HJwtBpbw=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="j2A6IhieuUm/zafVBHqHWDdCH2Y=">AAACGnicbVDLSgMxFL3j2/qqbt0EH+CqzLjxAYLoxmUFq0JbSiZzp4ZmkiG5I5ahX+PGX3Hjoorg35jWLnxdCBzOSW7OOXGupKMw/Aimpmdm5+YXFitLyyura9X15WtnCiuwIYwy9jbmDpXU2CBJCm9zizyLFd7EvfORfnOP1kmjr6ifYzvjXS1TKTh5qlM9aRE+ULnTyjjdCa7Ks0Gnt3PMpE7wgTkkZlKWmExqronFfrPLuUDW5VK7Qae6HdbC8bC/IJqAbZhMvVMdthIjigw1CcWda0ZhTu2SW5JC4aDSKhz6/T3exaaHmmfo2uU45oDteiZhqbH+eDNj9vuL0ptz/Sz2N0dp3G9tRP6nNQtKD9ul1HlBqMXXR2mhGBk26owl0qIg1feACyu9VybuuOWCfLMVX0L0O/Jf0NivHdWiyxAWYBO2YA8iOIBTuIA6NEDAIzzDEF6Dp+AlePtqayqY1LYBPyZ4/wTxaaQs</latexit><latexit sha1_base64="j2A6IhieuUm/zafVBHqHWDdCH2Y=">AAACGnicbVDLSgMxFL3j2/qqbt0EH+CqzLjxAYLoxmUFq0JbSiZzp4ZmkiG5I5ahX+PGX3Hjoorg35jWLnxdCBzOSW7OOXGupKMw/Aimpmdm5+YXFitLyyura9X15WtnCiuwIYwy9jbmDpXU2CBJCm9zizyLFd7EvfORfnOP1kmjr6ifYzvjXS1TKTh5qlM9aRE+ULnTyjjdCa7Ks0Gnt3PMpE7wgTkkZlKWmExqronFfrPLuUDW5VK7Qae6HdbC8bC/IJqAbZhMvVMdthIjigw1CcWda0ZhTu2SW5JC4aDSKhz6/T3exaaHmmfo2uU45oDteiZhqbH+eDNj9vuL0ptz/Sz2N0dp3G9tRP6nNQtKD9ul1HlBqMXXR2mhGBk26owl0qIg1feACyu9VybuuOWCfLMVX0L0O/Jf0NivHdWiyxAWYBO2YA8iOIBTuIA6NEDAIzzDEF6Dp+AlePtqayqY1LYBPyZ4/wTxaaQs</latexit><latexit sha1_base64="mT6ljErjWrTWqTn0pvWdoJnVLTs=">AAACJXicbVDLSgMxFM34tr6qLt0EW8FVmXHjA4RSNy4rWBXaUjKZOzU0kwzJHWkZ+jVu/BU3LlQEV/6K6WOh1gOBw7mPnHvCVAqLvv/pzc0vLC4tr6wW1tY3NreK2zs3VmeGQ4Nrqc1dyCxIoaCBAiXcpQZYEkq4DXsXo/rtAxgrtLrGQQrthHWViAVn6KRO8byF0Me83EoY3nMm89qw0yufUaEi6FMLSHVMI50IxRTS0G22KeNAu0woO+wUS37FH4POkmBKSmSKeqf42oo0zxJQyCWzthn4KbZzZlBwCcNCK7Pg9vdYF5qOKpaAbefjM4f0wCkRjbVxz5kZqz8ncmfODpLQdY6usX9rI/G/WjPD+KSdC5VmCIpPPoozSVHTUWY0EgY4yoEjjBvhvFJ+zwzj6JItuBCCvyfPksZR5bQSXPmlam2axgrZI/vkkATkmFTJJamTBuHkkTyTV/LmPXkv3rv3MWmd86Yzu+QXvK9vCgGluA==</latexit><latexit sha1_base64="hAZzn9zl4JXTV+2Ycc5S1qexCIY=">AAACJXicbVDLSgMxFM34rPVVdekm2AquyowIPkCQunFZwWqhLSWTuVNDM8mQ3BHL0K9x46+4cVFFcOWvmNYufB0IHM595NwTplJY9P13b2Z2bn5hsbBUXF5ZXVsvbWxeW50ZDg2upTbNkFmQQkEDBUpopgZYEkq4Cfvn4/rNHRgrtLrCQQqdhPWUiAVn6KRu6bSNcI95pZ0wvOVM5rVht185oUJFcE8tINUxjXQiFFNIQ7fZpowD7TGh7LBbKvtVfwL6lwRTUiZT1LulUTvSPEtAIZfM2lbgp9jJmUHBJQyL7cyC299nPWg5qlgCtpNPzhzSXadENNbGPWdmon6fyJ05O0hC1zm+xv6ujcX/aq0M46NOLlSaISj+9VGcSYqajjOjkTDAUQ4cYdwI55XyW2YYR5ds0YUQ/D75L2nsV4+rweVB+aw2TaNAtskO2SMBOSRn5ILUSYNw8kCeyIi8eI/es/fqvX21znjTmS3yA97HJwtBpbw=</latexit><latexit sha1_base64="hAZzn9zl4JXTV+2Ycc5S1qexCIY=">AAACJXicbVDLSgMxFM34rPVVdekm2AquyowIPkCQunFZwWqhLSWTuVNDM8mQ3BHL0K9x46+4cVFFcOWvmNYufB0IHM595NwTplJY9P13b2Z2bn5hsbBUXF5ZXVsvbWxeW50ZDg2upTbNkFmQQkEDBUpopgZYEkq4Cfvn4/rNHRgrtLrCQQqdhPWUiAVn6KRu6bSNcI95pZ0wvOVM5rVht185oUJFcE8tINUxjXQiFFNIQ7fZpowD7TGh7LBbKvtVfwL6lwRTUiZT1LulUTvSPEtAIZfM2lbgp9jJmUHBJQyL7cyC299nPWg5qlgCtpNPzhzSXadENNbGPWdmon6fyJ05O0hC1zm+xv6ujcX/aq0M46NOLlSaISj+9VGcSYqajjOjkTDAUQ4cYdwI55XyW2YYR5ds0YUQ/D75L2nsV4+rweVB+aw2TaNAtskO2SMBOSRn5ILUSYNw8kCeyIi8eI/es/fqvX21znjTmS3yA97HJwtBpbw=</latexit><latexit sha1_base64="hAZzn9zl4JXTV+2Ycc5S1qexCIY=">AAACJXicbVDLSgMxFM34rPVVdekm2AquyowIPkCQunFZwWqhLSWTuVNDM8mQ3BHL0K9x46+4cVFFcOWvmNYufB0IHM595NwTplJY9P13b2Z2bn5hsbBUXF5ZXVsvbWxeW50ZDg2upTbNkFmQQkEDBUpopgZYEkq4Cfvn4/rNHRgrtLrCQQqdhPWUiAVn6KRu6bSNcI95pZ0wvOVM5rVht185oUJFcE8tINUxjXQiFFNIQ7fZpowD7TGh7LBbKvtVfwL6lwRTUiZT1LulUTvSPEtAIZfM2lbgp9jJmUHBJQyL7cyC299nPWg5qlgCtpNPzhzSXadENNbGPWdmon6fyJ05O0hC1zm+xv6ujcX/aq0M46NOLlSaISj+9VGcSYqajjOjkTDAUQ4cYdwI55XyW2YYR5ds0YUQ/D75L2nsV4+rweVB+aw2TaNAtskO2SMBOSRn5ILUSYNw8kCeyIi8eI/es/fqvX21znjTmS3yA97HJwtBpbw=</latexit><latexit sha1_base64="hAZzn9zl4JXTV+2Ycc5S1qexCIY=">AAACJXicbVDLSgMxFM34rPVVdekm2AquyowIPkCQunFZwWqhLSWTuVNDM8mQ3BHL0K9x46+4cVFFcOWvmNYufB0IHM595NwTplJY9P13b2Z2bn5hsbBUXF5ZXVsvbWxeW50ZDg2upTbNkFmQQkEDBUpopgZYEkq4Cfvn4/rNHRgrtLrCQQqdhPWUiAVn6KRu6bSNcI95pZ0wvOVM5rVht185oUJFcE8tINUxjXQiFFNIQ7fZpowD7TGh7LBbKvtVfwL6lwRTUiZT1LulUTvSPEtAIZfM2lbgp9jJmUHBJQyL7cyC299nPWg5qlgCtpNPzhzSXadENNbGPWdmon6fyJ05O0hC1zm+xv6ujcX/aq0M46NOLlSaISj+9VGcSYqajjOjkTDAUQ4cYdwI55XyW2YYR5ds0YUQ/D75L2nsV4+rweVB+aw2TaNAtskO2SMBOSRn5ILUSYNw8kCeyIi8eI/es/fqvX21znjTmS3yA97HJwtBpbw=</latexit><latexit sha1_base64="hAZzn9zl4JXTV+2Ycc5S1qexCIY=">AAACJXicbVDLSgMxFM34rPVVdekm2AquyowIPkCQunFZwWqhLSWTuVNDM8mQ3BHL0K9x46+4cVFFcOWvmNYufB0IHM595NwTplJY9P13b2Z2bn5hsbBUXF5ZXVsvbWxeW50ZDg2upTbNkFmQQkEDBUpopgZYEkq4Cfvn4/rNHRgrtLrCQQqdhPWUiAVn6KRu6bSNcI95pZ0wvOVM5rVht185oUJFcE8tINUxjXQiFFNIQ7fZpowD7TGh7LBbKvtVfwL6lwRTUiZT1LulUTvSPEtAIZfM2lbgp9jJmUHBJQyL7cyC299nPWg5qlgCtpNPzhzSXadENNbGPWdmon6fyJ05O0hC1zm+xv6ujcX/aq0M46NOLlSaISj+9VGcSYqajjOjkTDAUQ4cYdwI55XyW2YYR5ds0YUQ/D75L2nsV4+rweVB+aw2TaNAtskO2SMBOSRn5ILUSYNw8kCeyIi8eI/es/fqvX21znjTmS3yA97HJwtBpbw=</latexit><latexit sha1_base64="hAZzn9zl4JXTV+2Ycc5S1qexCIY=">AAACJXicbVDLSgMxFM34rPVVdekm2AquyowIPkCQunFZwWqhLSWTuVNDM8mQ3BHL0K9x46+4cVFFcOWvmNYufB0IHM595NwTplJY9P13b2Z2bn5hsbBUXF5ZXVsvbWxeW50ZDg2upTbNkFmQQkEDBUpopgZYEkq4Cfvn4/rNHRgrtLrCQQqdhPWUiAVn6KRu6bSNcI95pZ0wvOVM5rVht185oUJFcE8tINUxjXQiFFNIQ7fZpowD7TGh7LBbKvtVfwL6lwRTUiZT1LulUTvSPEtAIZfM2lbgp9jJmUHBJQyL7cyC299nPWg5qlgCtpNPzhzSXadENNbGPWdmon6fyJ05O0hC1zm+xv6ujcX/aq0M46NOLlSaISj+9VGcSYqajjOjkTDAUQ4cYdwI55XyW2YYR5ds0YUQ/D75L2nsV4+rweVB+aw2TaNAtskO2SMBOSRn5ILUSYNw8kCeyIi8eI/es/fqvX21znjTmS3yA97HJwtBpbw=</latexit>

Ki+1 =

⇢
k 2 Ki \ {S(i)} |

|fHS(i)
hb,k|

kfS(i)kkhb,kk
< ✏, |BS(i) \ Bk|  NOL

�
.

<latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="7JXQsTyW6TlH5MbhVbt+f5LeCAI="></latexit><latexit sha1_base64="7JXQsTyW6TlH5MbhVbt+f5LeCAI="></latexit><latexit sha1_base64="lFhqmcG6HFq+k7Hozj7KFYjqjLc="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit>

Ki+1 =

⇢
k 2 Ki \ {S(i)} |

|fHS(i)
hb,k|

kfS(i)kkhb,kk
< ✏, |BS(i) \ Bk|  NOL

�
.

<latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="7JXQsTyW6TlH5MbhVbt+f5LeCAI="></latexit><latexit sha1_base64="7JXQsTyW6TlH5MbhVbt+f5LeCAI="></latexit><latexit sha1_base64="lFhqmcG6HFq+k7Hozj7KFYjqjLc="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit><latexit sha1_base64="tdW3s7qOgXgOj7bYh97fubwHa/4="></latexit>

Cond. C
Lk \ Lk0 = �

<latexit sha1_base64="9CXAm3WDioq8QWccbjBFAWm6dOQ=">AAACEnicdVDLSsNAFJ3UV62vqEs3g0UUFyERUbsQim5cuKhgbKEJYTKdtEMmD2YmQgn5Bzf+ihsXKm5dufNvnLQV6uvAhcM593LvPX7KqJCm+aFVZmbn5heqi7Wl5ZXVNX1940YkGcfExglLeMdHgjAaE1tSyUgn5QRFPiNtPzwv/fYt4YIm8bUcpsSNUD+mAcVIKsnT950IyQFGLL8svBA6GKVwWsrD3QKeQicdUE+vm0bDtBpHFvxNLMMcoQ4maHn6u9NLcBaRWGKGhOhaZirdHHFJMSNFzckESREOUZ90FY1RRISbj34q4I5SejBIuKpYwpE6PZGjSIhh5KvO8lzx0yvFv7xuJoMTN6dxmkkS4/GiIGNQJrAMCPYoJ1iyoSIIc6puhXiAOMJSxVhTIXx9Cv8n9oHRMKyrw3rzbJJGFWyBbbAHLHAMmuACtIANMLgDD+AJPGv32qP2or2OWyvaZGYTfIP29glLh54C</latexit><latexit sha1_base64="9CXAm3WDioq8QWccbjBFAWm6dOQ=">AAACEnicdVDLSsNAFJ3UV62vqEs3g0UUFyERUbsQim5cuKhgbKEJYTKdtEMmD2YmQgn5Bzf+ihsXKm5dufNvnLQV6uvAhcM593LvPX7KqJCm+aFVZmbn5heqi7Wl5ZXVNX1940YkGcfExglLeMdHgjAaE1tSyUgn5QRFPiNtPzwv/fYt4YIm8bUcpsSNUD+mAcVIKsnT950IyQFGLL8svBA6GKVwWsrD3QKeQicdUE+vm0bDtBpHFvxNLMMcoQ4maHn6u9NLcBaRWGKGhOhaZirdHHFJMSNFzckESREOUZ90FY1RRISbj34q4I5SejBIuKpYwpE6PZGjSIhh5KvO8lzx0yvFv7xuJoMTN6dxmkkS4/GiIGNQJrAMCPYoJ1iyoSIIc6puhXiAOMJSxVhTIXx9Cv8n9oHRMKyrw3rzbJJGFWyBbbAHLHAMmuACtIANMLgDD+AJPGv32qP2or2OWyvaZGYTfIP29glLh54C</latexit><latexit sha1_base64="9CXAm3WDioq8QWccbjBFAWm6dOQ=">AAACEnicdVDLSsNAFJ3UV62vqEs3g0UUFyERUbsQim5cuKhgbKEJYTKdtEMmD2YmQgn5Bzf+ihsXKm5dufNvnLQV6uvAhcM593LvPX7KqJCm+aFVZmbn5heqi7Wl5ZXVNX1940YkGcfExglLeMdHgjAaE1tSyUgn5QRFPiNtPzwv/fYt4YIm8bUcpsSNUD+mAcVIKsnT950IyQFGLL8svBA6GKVwWsrD3QKeQicdUE+vm0bDtBpHFvxNLMMcoQ4maHn6u9NLcBaRWGKGhOhaZirdHHFJMSNFzckESREOUZ90FY1RRISbj34q4I5SejBIuKpYwpE6PZGjSIhh5KvO8lzx0yvFv7xuJoMTN6dxmkkS4/GiIGNQJrAMCPYoJ1iyoSIIc6puhXiAOMJSxVhTIXx9Cv8n9oHRMKyrw3rzbJJGFWyBbbAHLHAMmuACtIANMLgDD+AJPGv32qP2or2OWyvaZGYTfIP29glLh54C</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="rI7DhpLiZwwIb2HHhQQ4UgT61gY=">AAACB3icbZDNSsNAFIVv6l+tVaNbN4NFFBclcaMuBMGNCxcVjC00IUymk3bI5IeZiVBC3sGNr+LGhYpv4M63cdJ2UVsPDHycM8Pce4KMM6ks68eorayurW/UNxtbze2dXXOv+SjTXBDqkJSnohdgSTlLqKOY4rSXCYrjgNNuEN1UefeJCsnS5EGNM+rFeJiwkBGstOWbp26M1YhgXtyVfoRcgjM0bxXRcYmukJuNmG+2rLY1EVoGewYtmKnjm9/uICV5TBNFOJayb1uZ8gosFCOclg03lzTDJMJD2teY4JhKr5jsVKIj7QxQmAp9EoUm7vyLAsdSjuNA36zGlYtZZf6X9XMVXngFS7Jc0YRMPwpzjlSKqoLQgAlKFB9rwEQwPSsiIywwUbrGhi7BXlx5GZyz9mXbvregDgdwCCdgwzlcwy10wAECz/AK7/BhvBhvxue0rZoxq20f/sj4+gUWApw3</latexit><latexit sha1_base64="lijkJKPYMS8YPbnVRollwP4LrRA=">AAACB3icdZDLSsNAGIX/1FutVaNbN4NFFBchcaF2IQhuXLioYGyhCWUynbZDJhdmJkIJeQc3voobFyq+gTvfxklbod4ODBy+M8P8/wlSzqSy7Q+jsrC4tLxSXa2t1dc3Ns2t+q1MMkGoSxKeiE6AJeUspq5iitNOKiiOAk7bQXhR5u07KiRL4hs1Tqkf4WHMBoxgpVHPPPQirEYE8/yq6IXIIzhF8ygP9wt0hrx0xHpmw7aattM8dtBv41j2RA2YqdUz371+QrKIxopwLGXXsVPl51goRjgtal4maYpJiIe0q22MIyr9fLJTgfY06aNBIvSJFZrQ+Rc5jqQcR4G+WY4rf2Yl/CvrZmpw6ucsTjNFYzL9aJBxpBJUFoT6TFCi+FgbTATTsyIywgITpWus6RK+NkX/G/fIalrOtQ1V2IFdOAAHTuAcLqEFLhC4h0d4hhfjwXgyXqdtVYxZbdvwTcbbJ4NSnIU=</latexit><latexit sha1_base64="ckVVVcEwFdpR5TnOILQeOGovXW0=">AAACEnicdVDLSsNAFJ34rPUVdelmsIjiIiQu1C6EohsXLioYW2hCmEwn7dDJJMxMhBLyD278FTcuVNy6cuffOGkr1NeBC4dz7uXee8KUUals+8OYmZ2bX1isLFWXV1bX1s2NzRuZZAITFycsEe0QScIoJ66iipF2KgiKQ0Za4eC89Fu3REia8Gs1TIkfox6nEcVIaSkwD7wYqT5GLL8sggH0MErhtJQP9gp4Cr20TwOzZlt126kfOfA3cSx7hBqYoBmY7143wVlMuMIMSdlx7FT5ORKKYkaKqpdJkiI8QD3S0ZSjmEg/H/1UwF2tdGGUCF1cwZE6PZGjWMphHOrO8lz50yvFv7xOpqITP6c8zRTheLwoyhhUCSwDgl0qCFZsqAnCgupbIe4jgbDSMVZ1CF+fwv+Je2jVLefKrjXOJmlUwDbYAfvAAcegAS5AE7gAgzvwAJ7As3FvPBovxuu4dcaYzGyBbzDePgFKR53+</latexit><latexit sha1_base64="9CXAm3WDioq8QWccbjBFAWm6dOQ=">AAACEnicdVDLSsNAFJ3UV62vqEs3g0UUFyERUbsQim5cuKhgbKEJYTKdtEMmD2YmQgn5Bzf+ihsXKm5dufNvnLQV6uvAhcM593LvPX7KqJCm+aFVZmbn5heqi7Wl5ZXVNX1940YkGcfExglLeMdHgjAaE1tSyUgn5QRFPiNtPzwv/fYt4YIm8bUcpsSNUD+mAcVIKsnT950IyQFGLL8svBA6GKVwWsrD3QKeQicdUE+vm0bDtBpHFvxNLMMcoQ4maHn6u9NLcBaRWGKGhOhaZirdHHFJMSNFzckESREOUZ90FY1RRISbj34q4I5SejBIuKpYwpE6PZGjSIhh5KvO8lzx0yvFv7xuJoMTN6dxmkkS4/GiIGNQJrAMCPYoJ1iyoSIIc6puhXiAOMJSxVhTIXx9Cv8n9oHRMKyrw3rzbJJGFWyBbbAHLHAMmuACtIANMLgDD+AJPGv32qP2or2OWyvaZGYTfIP29glLh54C</latexit><latexit sha1_base64="9CXAm3WDioq8QWccbjBFAWm6dOQ=">AAACEnicdVDLSsNAFJ3UV62vqEs3g0UUFyERUbsQim5cuKhgbKEJYTKdtEMmD2YmQgn5Bzf+ihsXKm5dufNvnLQV6uvAhcM593LvPX7KqJCm+aFVZmbn5heqi7Wl5ZXVNX1940YkGcfExglLeMdHgjAaE1tSyUgn5QRFPiNtPzwv/fYt4YIm8bUcpsSNUD+mAcVIKsnT950IyQFGLL8svBA6GKVwWsrD3QKeQicdUE+vm0bDtBpHFvxNLMMcoQ4maHn6u9NLcBaRWGKGhOhaZirdHHFJMSNFzckESREOUZ90FY1RRISbj34q4I5SejBIuKpYwpE6PZGjSIhh5KvO8lzx0yvFv7xuJoMTN6dxmkkS4/GiIGNQJrAMCPYoJ1iyoSIIc6puhXiAOMJSxVhTIXx9Cv8n9oHRMKyrw3rzbJJGFWyBbbAHLHAMmuACtIANMLgDD+AJPGv32qP2or2OWyvaZGYTfIP29glLh54C</latexit><latexit sha1_base64="9CXAm3WDioq8QWccbjBFAWm6dOQ=">AAACEnicdVDLSsNAFJ3UV62vqEs3g0UUFyERUbsQim5cuKhgbKEJYTKdtEMmD2YmQgn5Bzf+ihsXKm5dufNvnLQV6uvAhcM593LvPX7KqJCm+aFVZmbn5heqi7Wl5ZXVNX1940YkGcfExglLeMdHgjAaE1tSyUgn5QRFPiNtPzwv/fYt4YIm8bUcpsSNUD+mAcVIKsnT950IyQFGLL8svBA6GKVwWsrD3QKeQicdUE+vm0bDtBpHFvxNLMMcoQ4maHn6u9NLcBaRWGKGhOhaZirdHHFJMSNFzckESREOUZ90FY1RRISbj34q4I5SejBIuKpYwpE6PZGjSIhh5KvO8lzx0yvFv7xuJoMTN6dxmkkS4/GiIGNQJrAMCPYoJ1iyoSIIc6puhXiAOMJSxVhTIXx9Cv8n9oHRMKyrw3rzbJJGFWyBbbAHLHAMmuACtIANMLgDD+AJPGv32qP2or2OWyvaZGYTfIP29glLh54C</latexit><latexit sha1_base64="9CXAm3WDioq8QWccbjBFAWm6dOQ=">AAACEnicdVDLSsNAFJ3UV62vqEs3g0UUFyERUbsQim5cuKhgbKEJYTKdtEMmD2YmQgn5Bzf+ihsXKm5dufNvnLQV6uvAhcM593LvPX7KqJCm+aFVZmbn5heqi7Wl5ZXVNX1940YkGcfExglLeMdHgjAaE1tSyUgn5QRFPiNtPzwv/fYt4YIm8bUcpsSNUD+mAcVIKsnT950IyQFGLL8svBA6GKVwWsrD3QKeQicdUE+vm0bDtBpHFvxNLMMcoQ4maHn6u9NLcBaRWGKGhOhaZirdHHFJMSNFzckESREOUZ90FY1RRISbj34q4I5SejBIuKpYwpE6PZGjSIhh5KvO8lzx0yvFv7xuJoMTN6dxmkkS4/GiIGNQJrAMCPYoJ1iyoSIIc6puhXiAOMJSxVhTIXx9Cv8n9oHRMKyrw3rzbJJGFWyBbbAHLHAMmuACtIANMLgDD+AJPGv32qP2or2OWyvaZGYTfIP29glLh54C</latexit><latexit sha1_base64="9CXAm3WDioq8QWccbjBFAWm6dOQ=">AAACEnicdVDLSsNAFJ3UV62vqEs3g0UUFyERUbsQim5cuKhgbKEJYTKdtEMmD2YmQgn5Bzf+ihsXKm5dufNvnLQV6uvAhcM593LvPX7KqJCm+aFVZmbn5heqi7Wl5ZXVNX1940YkGcfExglLeMdHgjAaE1tSyUgn5QRFPiNtPzwv/fYt4YIm8bUcpsSNUD+mAcVIKsnT950IyQFGLL8svBA6GKVwWsrD3QKeQicdUE+vm0bDtBpHFvxNLMMcoQ4maHn6u9NLcBaRWGKGhOhaZirdHHFJMSNFzckESREOUZ90FY1RRISbj34q4I5SejBIuKpYwpE6PZGjSIhh5KvO8lzx0yvFv7xuJoMTN6dxmkkS4/GiIGNQJrAMCPYoJ1iyoSIIc6puhXiAOMJSxVhTIXx9Cv8n9oHRMKyrw3rzbJJGFWyBbbAHLHAMmuACtIANMLgDD+AJPGv32qP2or2OWyvaZGYTfIP29glLh54C</latexit><latexit sha1_base64="9CXAm3WDioq8QWccbjBFAWm6dOQ=">AAACEnicdVDLSsNAFJ3UV62vqEs3g0UUFyERUbsQim5cuKhgbKEJYTKdtEMmD2YmQgn5Bzf+ihsXKm5dufNvnLQV6uvAhcM593LvPX7KqJCm+aFVZmbn5heqi7Wl5ZXVNX1940YkGcfExglLeMdHgjAaE1tSyUgn5QRFPiNtPzwv/fYt4YIm8bUcpsSNUD+mAcVIKsnT950IyQFGLL8svBA6GKVwWsrD3QKeQicdUE+vm0bDtBpHFvxNLMMcoQ4maHn6u9NLcBaRWGKGhOhaZirdHHFJMSNFzckESREOUZ90FY1RRISbj34q4I5SejBIuKpYwpE6PZGjSIhh5KvO8lzx0yvFv7xuJoMTN6dxmkkS4/GiIGNQJrAMCPYoJ1iyoSIIc6puhXiAOMJSxVhTIXx9Cv8n9oHRMKyrw3rzbJJGFWyBbbAHLHAMmuACtIANMLgDD+AJPGv32qP2or2OWyvaZGYTfIP29glLh54C</latexit>

Cond. A
hb,k?hb,k0

<latexit sha1_base64="n2P4ttTdELSXVo0gcRyzIRd1vwI=">AAACGnicdVDLSsNAFJ3UV62vqEs3o0V0ISEponZXdOOygrGFJoTJdNIOnUnCzEQoIf/hxl9x40LFnbjxb5w+BLV64HIP59zLzD1hyqhUtv1hlObmFxaXysuVldW19Q1zc+tGJpnAxMUJS0Q7RJIwGhNXUcVIOxUE8ZCRVji4GPmtWyIkTeJrNUyJz1EvphHFSGkpMGu5F0awXwR57gkOw+JoUHi70EuJSHWfdQ+KwKzaVt126icOnCWOZY9RBVM0A/PN6yY44yRWmCEpO46dKj9HQlHMSFHxMklShAeoRzqaxogT6efj2wq4r5UujBKhK1ZwrH7fyBGXcshDPcmR6svf3kj8y+tkKjrzcxqnmSIxnjwUZQyqBI6Cgl0qCFZsqAnCguq/QtxHAmGl46zoEL4uhf8Tt2bVLefquNo4n6ZRBjtgDxwCB5yCBrgETeACDO7AA3gCz8a98Wi8GK+T0ZIx3dkGP2C8fwKenqDD</latexit><latexit sha1_base64="n2P4ttTdELSXVo0gcRyzIRd1vwI=">AAACGnicdVDLSsNAFJ3UV62vqEs3o0V0ISEponZXdOOygrGFJoTJdNIOnUnCzEQoIf/hxl9x40LFnbjxb5w+BLV64HIP59zLzD1hyqhUtv1hlObmFxaXysuVldW19Q1zc+tGJpnAxMUJS0Q7RJIwGhNXUcVIOxUE8ZCRVji4GPmtWyIkTeJrNUyJz1EvphHFSGkpMGu5F0awXwR57gkOw+JoUHi70EuJSHWfdQ+KwKzaVt126icOnCWOZY9RBVM0A/PN6yY44yRWmCEpO46dKj9HQlHMSFHxMklShAeoRzqaxogT6efj2wq4r5UujBKhK1ZwrH7fyBGXcshDPcmR6svf3kj8y+tkKjrzcxqnmSIxnjwUZQyqBI6Cgl0qCFZsqAnCguq/QtxHAmGl46zoEL4uhf8Tt2bVLefquNo4n6ZRBjtgDxwCB5yCBrgETeACDO7AA3gCz8a98Wi8GK+T0ZIx3dkGP2C8fwKenqDD</latexit><latexit sha1_base64="n2P4ttTdELSXVo0gcRyzIRd1vwI=">AAACGnicdVDLSsNAFJ3UV62vqEs3o0V0ISEponZXdOOygrGFJoTJdNIOnUnCzEQoIf/hxl9x40LFnbjxb5w+BLV64HIP59zLzD1hyqhUtv1hlObmFxaXysuVldW19Q1zc+tGJpnAxMUJS0Q7RJIwGhNXUcVIOxUE8ZCRVji4GPmtWyIkTeJrNUyJz1EvphHFSGkpMGu5F0awXwR57gkOw+JoUHi70EuJSHWfdQ+KwKzaVt126icOnCWOZY9RBVM0A/PN6yY44yRWmCEpO46dKj9HQlHMSFHxMklShAeoRzqaxogT6efj2wq4r5UujBKhK1ZwrH7fyBGXcshDPcmR6svf3kj8y+tkKjrzcxqnmSIxnjwUZQyqBI6Cgl0qCFZsqAnCguq/QtxHAmGl46zoEL4uhf8Tt2bVLefquNo4n6ZRBjtgDxwCB5yCBrgETeACDO7AA3gCz8a98Wi8GK+T0ZIx3dkGP2C8fwKenqDD</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="RwWSdCVl7Qh8NWmOwZSfibv/USo=">AAACD3icbZC7TsMwGIX/cC2lQGFlMVQIBlQlXYANiYWxSIRWaqLIcZ3Wqp1YtoNURXkPFl6FhQEQGxtvg3sZoOVIlj+dY8v+Tyw508Z1v52V1bX1jc3KVnW7trO7V9+vPegsV4T6JOOZ6sZYU85S6htmOO1KRbGIOe3Eo5tJ3nmkSrMsvTdjSUOBBylLGMHGWlG9VQRxgoZlVBSBEiguz0dlcIQCSZW0+3J6Wkb1htt0p0LL4M2hAXO1o/pX0M9ILmhqCMda9zxXmrDAyjDCaVkNck0lJiM8oD2LKRZUh8V0thKdWKePkkzZlRo0dX/fKLDQeixie1JgM9SL2cT8L+vlJrkMC5bK3NCUzB5Kco5MhiZFoT5TlBg+toCJYvaviAyxwsTYOqu2BG9x5GXwW82rpnfnQgUO4RjOwIMLuIZbaIMPBJ7gBd7g3Xl2Xp2PWVsrzry2A/gj5/MHTD6e8A==</latexit><latexit sha1_base64="+EyiOfHT4InUrTL862UiAcg2000=">AAACD3icdZBNS8MwHMb/nW9zTq1evUSH6EFKu4O6m+DF4wTrBmspaZZuYekLSSqM0u/hxa/ixYOKN29+G7MXQZ0+EPLwPAnJ/xdmnEll2x9GZWl5ZXWtul7bqG9ubZs79VuZ5oJQl6Q8Fd0QS8pZQl3FFKfdTFAch5x2wtHlpO/cUSFZmtyocUb9GA8SFjGClY4Cs1l4YYSGZVAUnohRWJ6MSm8feRkVmd4X26MyMBu21bKd1qmDFo1j2VM1YK52YL57/ZTkMU0U4VjKnmNnyi+wUIxwWta8XNIMkxEe0J62CY6p9IvpbCU61EkfRanQK1Fomn6/UeBYynEc6pMxVkP5u5uEf3W9XEXnfsGSLFc0IbOHopwjlaIJKNRnghLFx9pgIpj+KyJDLDBRGmdNQ/iaFP1v3KbVspxrG6qwBwdwDA6cwQVcQRtcIHAPj/AML8aD8WS8zmhVjDm2Xfgh4+0TuY6fPg==</latexit><latexit sha1_base64="3L1GDxQL4V4U/+ijp8zVEaVpMlM=">AAACGnicdVC7TsMwFHV4lvIKMLIYKgQDqpIOQLcKFsYiEVqpiSLHdVqrjmPZDlIV5T9Y+BUWBkBsiIW/wX0gAYUjXd2jc+6VfU8kGFXacT6sufmFxaXl0kp5dW19Y9Pe2r5RaSYx8XDKUtmOkCKMcuJpqhlpC0lQEjHSigYXI791S6SiKb/WQ0GCBPU4jSlG2kihXcv9KIb9IsxzXyYwKo4Hhb8HfUGkMH3WPSxCu+JU645bP3HhLHGrzhgVMEUztN/8boqzhHCNGVKq4zpCBzmSmmJGirKfKSIQHqAe6RjKUUJUkI9vK+CBUbowTqUpruFY/b6Ro0SpYRKZyQTpvvrtjcS/vE6m47Mgp1xkmnA8eSjOGNQpHAUFu1QSrNnQEIQlNX+FuI8kwtrEWTYhfF0K/yderVqvuldOpXE+TaMEdsE+OAIuOAUNcAmawAMY3IEH8ASerXvr0XqxXiejc9Z0Zwf8gPX+CZ1eoL8=</latexit><latexit sha1_base64="n2P4ttTdELSXVo0gcRyzIRd1vwI=">AAACGnicdVDLSsNAFJ3UV62vqEs3o0V0ISEponZXdOOygrGFJoTJdNIOnUnCzEQoIf/hxl9x40LFnbjxb5w+BLV64HIP59zLzD1hyqhUtv1hlObmFxaXysuVldW19Q1zc+tGJpnAxMUJS0Q7RJIwGhNXUcVIOxUE8ZCRVji4GPmtWyIkTeJrNUyJz1EvphHFSGkpMGu5F0awXwR57gkOw+JoUHi70EuJSHWfdQ+KwKzaVt126icOnCWOZY9RBVM0A/PN6yY44yRWmCEpO46dKj9HQlHMSFHxMklShAeoRzqaxogT6efj2wq4r5UujBKhK1ZwrH7fyBGXcshDPcmR6svf3kj8y+tkKjrzcxqnmSIxnjwUZQyqBI6Cgl0qCFZsqAnCguq/QtxHAmGl46zoEL4uhf8Tt2bVLefquNo4n6ZRBjtgDxwCB5yCBrgETeACDO7AA3gCz8a98Wi8GK+T0ZIx3dkGP2C8fwKenqDD</latexit><latexit sha1_base64="n2P4ttTdELSXVo0gcRyzIRd1vwI=">AAACGnicdVDLSsNAFJ3UV62vqEs3o0V0ISEponZXdOOygrGFJoTJdNIOnUnCzEQoIf/hxl9x40LFnbjxb5w+BLV64HIP59zLzD1hyqhUtv1hlObmFxaXysuVldW19Q1zc+tGJpnAxMUJS0Q7RJIwGhNXUcVIOxUE8ZCRVji4GPmtWyIkTeJrNUyJz1EvphHFSGkpMGu5F0awXwR57gkOw+JoUHi70EuJSHWfdQ+KwKzaVt126icOnCWOZY9RBVM0A/PN6yY44yRWmCEpO46dKj9HQlHMSFHxMklShAeoRzqaxogT6efj2wq4r5UujBKhK1ZwrH7fyBGXcshDPcmR6svf3kj8y+tkKjrzcxqnmSIxnjwUZQyqBI6Cgl0qCFZsqAnCguq/QtxHAmGl46zoEL4uhf8Tt2bVLefquNo4n6ZRBjtgDxwCB5yCBrgETeACDO7AA3gCz8a98Wi8GK+T0ZIx3dkGP2C8fwKenqDD</latexit><latexit sha1_base64="n2P4ttTdELSXVo0gcRyzIRd1vwI=">AAACGnicdVDLSsNAFJ3UV62vqEs3o0V0ISEponZXdOOygrGFJoTJdNIOnUnCzEQoIf/hxl9x40LFnbjxb5w+BLV64HIP59zLzD1hyqhUtv1hlObmFxaXysuVldW19Q1zc+tGJpnAxMUJS0Q7RJIwGhNXUcVIOxUE8ZCRVji4GPmtWyIkTeJrNUyJz1EvphHFSGkpMGu5F0awXwR57gkOw+JoUHi70EuJSHWfdQ+KwKzaVt126icOnCWOZY9RBVM0A/PN6yY44yRWmCEpO46dKj9HQlHMSFHxMklShAeoRzqaxogT6efj2wq4r5UujBKhK1ZwrH7fyBGXcshDPcmR6svf3kj8y+tkKjrzcxqnmSIxnjwUZQyqBI6Cgl0qCFZsqAnCguq/QtxHAmGl46zoEL4uhf8Tt2bVLefquNo4n6ZRBjtgDxwCB5yCBrgETeACDO7AA3gCz8a98Wi8GK+T0ZIx3dkGP2C8fwKenqDD</latexit><latexit sha1_base64="n2P4ttTdELSXVo0gcRyzIRd1vwI=">AAACGnicdVDLSsNAFJ3UV62vqEs3o0V0ISEponZXdOOygrGFJoTJdNIOnUnCzEQoIf/hxl9x40LFnbjxb5w+BLV64HIP59zLzD1hyqhUtv1hlObmFxaXysuVldW19Q1zc+tGJpnAxMUJS0Q7RJIwGhNXUcVIOxUE8ZCRVji4GPmtWyIkTeJrNUyJz1EvphHFSGkpMGu5F0awXwR57gkOw+JoUHi70EuJSHWfdQ+KwKzaVt126icOnCWOZY9RBVM0A/PN6yY44yRWmCEpO46dKj9HQlHMSFHxMklShAeoRzqaxogT6efj2wq4r5UujBKhK1ZwrH7fyBGXcshDPcmR6svf3kj8y+tkKjrzcxqnmSIxnjwUZQyqBI6Cgl0qCFZsqAnCguq/QtxHAmGl46zoEL4uhf8Tt2bVLefquNo4n6ZRBjtgDxwCB5yCBrgETeACDO7AA3gCz8a98Wi8GK+T0ZIx3dkGP2C8fwKenqDD</latexit><latexit sha1_base64="n2P4ttTdELSXVo0gcRyzIRd1vwI=">AAACGnicdVDLSsNAFJ3UV62vqEs3o0V0ISEponZXdOOygrGFJoTJdNIOnUnCzEQoIf/hxl9x40LFnbjxb5w+BLV64HIP59zLzD1hyqhUtv1hlObmFxaXysuVldW19Q1zc+tGJpnAxMUJS0Q7RJIwGhNXUcVIOxUE8ZCRVji4GPmtWyIkTeJrNUyJz1EvphHFSGkpMGu5F0awXwR57gkOw+JoUHi70EuJSHWfdQ+KwKzaVt126icOnCWOZY9RBVM0A/PN6yY44yRWmCEpO46dKj9HQlHMSFHxMklShAeoRzqaxogT6efj2wq4r5UujBKhK1ZwrH7fyBGXcshDPcmR6svf3kj8y+tkKjrzcxqnmSIxnjwUZQyqBI6Cgl0qCFZsqAnCguq/QtxHAmGl46zoEL4uhf8Tt2bVLefquNo4n6ZRBjtgDxwCB5yCBrgETeACDO7AA3gCz8a98Wi8GK+T0ZIx3dkGP2C8fwKenqDD</latexit><latexit sha1_base64="n2P4ttTdELSXVo0gcRyzIRd1vwI=">AAACGnicdVDLSsNAFJ3UV62vqEs3o0V0ISEponZXdOOygrGFJoTJdNIOnUnCzEQoIf/hxl9x40LFnbjxb5w+BLV64HIP59zLzD1hyqhUtv1hlObmFxaXysuVldW19Q1zc+tGJpnAxMUJS0Q7RJIwGhNXUcVIOxUE8ZCRVji4GPmtWyIkTeJrNUyJz1EvphHFSGkpMGu5F0awXwR57gkOw+JoUHi70EuJSHWfdQ+KwKzaVt126icOnCWOZY9RBVM0A/PN6yY44yRWmCEpO46dKj9HQlHMSFHxMklShAeoRzqaxogT6efj2wq4r5UujBKhK1ZwrH7fyBGXcshDPcmR6svf3kj8y+tkKjrzcxqnmSIxnjwUZQyqBI6Cgl0qCFZsqAnCguq/QtxHAmGl46zoEL4uhf8Tt2bVLefquNo4n6ZRBjtgDxwCB5yCBrgETeACDO7AA3gCz8a98Wi8GK+T0ZIx3dkGP2C8fwKenqDD</latexit>

Semi-orthogonality

Spatial orthogonality

fS(i): component of hb,S(i) such that
<latexit sha1_base64="I7VYtDEq5uvfYSMfuaBhgTNt7pw="></latexit><latexit sha1_base64="I7VYtDEq5uvfYSMfuaBhgTNt7pw="></latexit><latexit sha1_base64="I7VYtDEq5uvfYSMfuaBhgTNt7pw="></latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="uVD7O932HJ9SqH1zbw11f1+GfBU="></latexit><latexit sha1_base64="uVD7O932HJ9SqH1zbw11f1+GfBU="></latexit><latexit sha1_base64="iDvm5xjWZShBLAVTP/l4/Jbz8vM="></latexit><latexit sha1_base64="I7VYtDEq5uvfYSMfuaBhgTNt7pw="></latexit><latexit sha1_base64="I7VYtDEq5uvfYSMfuaBhgTNt7pw="></latexit><latexit sha1_base64="I7VYtDEq5uvfYSMfuaBhgTNt7pw="></latexit><latexit sha1_base64="I7VYtDEq5uvfYSMfuaBhgTNt7pw="></latexit><latexit sha1_base64="I7VYtDEq5uvfYSMfuaBhgTNt7pw="></latexit><latexit sha1_base64="I7VYtDEq5uvfYSMfuaBhgTNt7pw="></latexit>

D(Hb) = diag(⇢HbH
H

b +
1

1� ↵
INRF)

<latexit sha1_base64="6NRufZyISMHibbr5A9MgnN/ZmDw="></latexit><latexit sha1_base64="6NRufZyISMHibbr5A9MgnN/ZmDw="></latexit><latexit sha1_base64="6NRufZyISMHibbr5A9MgnN/ZmDw="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="uWl12plj2xvY8AOVkd/MbjE3C0w="></latexit><latexit sha1_base64="uWl12plj2xvY8AOVkd/MbjE3C0w="></latexit><latexit sha1_base64="hQUG5WgoHl0m/uKTOVL8dFPwkEA="></latexit><latexit sha1_base64="6NRufZyISMHibbr5A9MgnN/ZmDw="></latexit><latexit sha1_base64="6NRufZyISMHibbr5A9MgnN/ZmDw="></latexit><latexit sha1_base64="6NRufZyISMHibbr5A9MgnN/ZmDw="></latexit><latexit sha1_base64="6NRufZyISMHibbr5A9MgnN/ZmDw="></latexit><latexit sha1_base64="6NRufZyISMHibbr5A9MgnN/ZmDw="></latexit><latexit sha1_base64="6NRufZyISMHibbr5A9MgnN/ZmDw="></latexit>

where
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q At i th scheduling stage (iteration) 

Compute 
|Ti|⇥ i

<latexit sha1_base64="kr2cruB3OFrT6yeeYfSDoBt+rv8=">AAACAHicbVBNS8NAEJ34WetX1IvgZbEInkoignorevFYobGFJoTNdtMu3XywuxFKWi/+FS8eVLz6M7z5b9y0OWjrg4HHezPMzAtSzqSyrG9jaXlldW29slHd3Nre2TX39u9lkglCHZLwRHQCLClnMXUUU5x2UkFxFHDaDoY3hd9+oEKyJG6pUUq9CPdjFjKClZZ883DsRlgNCOZ5a+KzMXIVi6hEzDdrVt2aAi0SuyQ1KNH0zS+3l5AsorEiHEvZta1UeTkWihFOJ1U3kzTFZIj7tKtpjPUaL59+MEEnWumhMBG6YoWm6u+JHEdSjqJAdxbnynmvEP/zupkKL72cxWmmaExmi8KMI5WgIg7UY4ISxUeaYCKYvhWRARaYKB1aVYdgz7+8SJyz+lXdujuvNa7LNCpwBMdwCjZcQANuoQkOEHiEZ3iFN+PJeDHejY9Z65JRzhzAHxifPxTFltc=</latexit><latexit sha1_base64="kr2cruB3OFrT6yeeYfSDoBt+rv8=">AAACAHicbVBNS8NAEJ34WetX1IvgZbEInkoignorevFYobGFJoTNdtMu3XywuxFKWi/+FS8eVLz6M7z5b9y0OWjrg4HHezPMzAtSzqSyrG9jaXlldW29slHd3Nre2TX39u9lkglCHZLwRHQCLClnMXUUU5x2UkFxFHDaDoY3hd9+oEKyJG6pUUq9CPdjFjKClZZ883DsRlgNCOZ5a+KzMXIVi6hEzDdrVt2aAi0SuyQ1KNH0zS+3l5AsorEiHEvZta1UeTkWihFOJ1U3kzTFZIj7tKtpjPUaL59+MEEnWumhMBG6YoWm6u+JHEdSjqJAdxbnynmvEP/zupkKL72cxWmmaExmi8KMI5WgIg7UY4ISxUeaYCKYvhWRARaYKB1aVYdgz7+8SJyz+lXdujuvNa7LNCpwBMdwCjZcQANuoQkOEHiEZ3iFN+PJeDHejY9Z65JRzhzAHxifPxTFltc=</latexit><latexit sha1_base64="kr2cruB3OFrT6yeeYfSDoBt+rv8=">AAACAHicbVBNS8NAEJ34WetX1IvgZbEInkoignorevFYobGFJoTNdtMu3XywuxFKWi/+FS8eVLz6M7z5b9y0OWjrg4HHezPMzAtSzqSyrG9jaXlldW29slHd3Nre2TX39u9lkglCHZLwRHQCLClnMXUUU5x2UkFxFHDaDoY3hd9+oEKyJG6pUUq9CPdjFjKClZZ883DsRlgNCOZ5a+KzMXIVi6hEzDdrVt2aAi0SuyQ1KNH0zS+3l5AsorEiHEvZta1UeTkWihFOJ1U3kzTFZIj7tKtpjPUaL59+MEEnWumhMBG6YoWm6u+JHEdSjqJAdxbnynmvEP/zupkKL72cxWmmaExmi8KMI5WgIg7UY4ISxUeaYCKYvhWRARaYKB1aVYdgz7+8SJyz+lXdujuvNa7LNCpwBMdwCjZcQANuoQkOEHiEZ3iFN+PJeDHejY9Z65JRzhzAHxifPxTFltc=</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="jza29WkMIXSbYKVG+C45YDcCxgE=">AAAB9XicbVBNS8NAEJ34WWvV6EnwslgETyXxot4ELx4rNLbQhrDZbtqlmw92J0JJ68W/4sWDin/Fm//GTduDtj4YeLw3w8y8MJNCo+N8W2vrG5tb25Wd6m5tb//APqw96DRXjHsslanqhFRzKRLuoUDJO5niNA4lb4ej29JvP3KlRZq0cJxxP6aDRESCUTRSYB9PejHFIaOyaE0DMSE9FDHXRAR23Wk4M5BV4i5IHRZoBvZXr5+yPOYJMkm17rpOhn5BFQom+bTayzXPKBvRAe8amlCzxi9mH0zJmVH6JEqVqQTJTP09UdBY63Ecms7yXL3sleJ/XjfH6MovRJLlyBM2XxTlkmBKyjhIXyjOUI4NoUwJcythQ6ooQxNa1YTgLr+8SryLxnXDuXegAidwCufgwiXcwB00wQMGT/ACb/BuPVuv1sc8rTVrEdsR/IH1+QOYLZVs</latexit><latexit sha1_base64="jza29WkMIXSbYKVG+C45YDcCxgE=">AAAB9XicbVBNS8NAEJ34WWvV6EnwslgETyXxot4ELx4rNLbQhrDZbtqlmw92J0JJ68W/4sWDin/Fm//GTduDtj4YeLw3w8y8MJNCo+N8W2vrG5tb25Wd6m5tb//APqw96DRXjHsslanqhFRzKRLuoUDJO5niNA4lb4ej29JvP3KlRZq0cJxxP6aDRESCUTRSYB9PejHFIaOyaE0DMSE9FDHXRAR23Wk4M5BV4i5IHRZoBvZXr5+yPOYJMkm17rpOhn5BFQom+bTayzXPKBvRAe8amlCzxi9mH0zJmVH6JEqVqQTJTP09UdBY63Ecms7yXL3sleJ/XjfH6MovRJLlyBM2XxTlkmBKyjhIXyjOUI4NoUwJcythQ6ooQxNa1YTgLr+8SryLxnXDuXegAidwCufgwiXcwB00wQMGT/ACb/BuPVuv1sc8rTVrEdsR/IH1+QOYLZVs</latexit><latexit sha1_base64="9UGhDTkzrbEP8B/V8DPXowzAMgE=">AAACAHicbVBNS8NAEJ3Ur1q/ol4EL4tF8FQSL+qt6MVjhcYWmhA22027dPPB7kYoab34V7x4UPHqz/Dmv3HT5qCtDwYe780wMy9IOZPKsr6Nysrq2vpGdbO2tb2zu2fuH9zLJBOEOiThiegGWFLOYuoopjjtpoLiKOC0E4xuCr/zQIVkSdxW45R6ER7ELGQEKy355tHEjbAaEszz9tRnE+QqFlGJmG/WrYY1A1omdknqUKLlm19uPyFZRGNFOJayZ1up8nIsFCOcTmtuJmmKyQgPaE/TGOs1Xj77YIpOtdJHYSJ0xQrN1N8TOY6kHEeB7izOlYteIf7n9TIVXno5i9NM0ZjMF4UZRypBRRyozwQlio81wUQwfSsiQywwUTq0mg7BXnx5mTjnjauGdWfVm9dlGlU4hhM4AxsuoAm30AIHCDzCM7zCm/FkvBjvxse8tWKUM4fwB8bnDxOFltM=</latexit><latexit sha1_base64="kr2cruB3OFrT6yeeYfSDoBt+rv8=">AAACAHicbVBNS8NAEJ34WetX1IvgZbEInkoignorevFYobGFJoTNdtMu3XywuxFKWi/+FS8eVLz6M7z5b9y0OWjrg4HHezPMzAtSzqSyrG9jaXlldW29slHd3Nre2TX39u9lkglCHZLwRHQCLClnMXUUU5x2UkFxFHDaDoY3hd9+oEKyJG6pUUq9CPdjFjKClZZ883DsRlgNCOZ5a+KzMXIVi6hEzDdrVt2aAi0SuyQ1KNH0zS+3l5AsorEiHEvZta1UeTkWihFOJ1U3kzTFZIj7tKtpjPUaL59+MEEnWumhMBG6YoWm6u+JHEdSjqJAdxbnynmvEP/zupkKL72cxWmmaExmi8KMI5WgIg7UY4ISxUeaYCKYvhWRARaYKB1aVYdgz7+8SJyz+lXdujuvNa7LNCpwBMdwCjZcQANuoQkOEHiEZ3iFN+PJeDHejY9Z65JRzhzAHxifPxTFltc=</latexit><latexit sha1_base64="kr2cruB3OFrT6yeeYfSDoBt+rv8=">AAACAHicbVBNS8NAEJ34WetX1IvgZbEInkoignorevFYobGFJoTNdtMu3XywuxFKWi/+FS8eVLz6M7z5b9y0OWjrg4HHezPMzAtSzqSyrG9jaXlldW29slHd3Nre2TX39u9lkglCHZLwRHQCLClnMXUUU5x2UkFxFHDaDoY3hd9+oEKyJG6pUUq9CPdjFjKClZZ883DsRlgNCOZ5a+KzMXIVi6hEzDdrVt2aAi0SuyQ1KNH0zS+3l5AsorEiHEvZta1UeTkWihFOJ1U3kzTFZIj7tKtpjPUaL59+MEEnWumhMBG6YoWm6u+JHEdSjqJAdxbnynmvEP/zupkKL72cxWmmaExmi8KMI5WgIg7UY4ISxUeaYCKYvhWRARaYKB1aVYdgz7+8SJyz+lXdujuvNa7LNCpwBMdwCjZcQANuoQkOEHiEZ3iFN+PJeDHejY9Z65JRzhzAHxifPxTFltc=</latexit><latexit sha1_base64="kr2cruB3OFrT6yeeYfSDoBt+rv8=">AAACAHicbVBNS8NAEJ34WetX1IvgZbEInkoignorevFYobGFJoTNdtMu3XywuxFKWi/+FS8eVLz6M7z5b9y0OWjrg4HHezPMzAtSzqSyrG9jaXlldW29slHd3Nre2TX39u9lkglCHZLwRHQCLClnMXUUU5x2UkFxFHDaDoY3hd9+oEKyJG6pUUq9CPdjFjKClZZ883DsRlgNCOZ5a+KzMXIVi6hEzDdrVt2aAi0SuyQ1KNH0zS+3l5AsorEiHEvZta1UeTkWihFOJ1U3kzTFZIj7tKtpjPUaL59+MEEnWumhMBG6YoWm6u+JHEdSjqJAdxbnynmvEP/zupkKL72cxWmmaExmi8KMI5WgIg7UY4ISxUeaYCKYvhWRARaYKB1aVYdgz7+8SJyz+lXdujuvNa7LNCpwBMdwCjZcQANuoQkOEHiEZ3iFN+PJeDHejY9Z65JRzhzAHxifPxTFltc=</latexit><latexit sha1_base64="kr2cruB3OFrT6yeeYfSDoBt+rv8=">AAACAHicbVBNS8NAEJ34WetX1IvgZbEInkoignorevFYobGFJoTNdtMu3XywuxFKWi/+FS8eVLz6M7z5b9y0OWjrg4HHezPMzAtSzqSyrG9jaXlldW29slHd3Nre2TX39u9lkglCHZLwRHQCLClnMXUUU5x2UkFxFHDaDoY3hd9+oEKyJG6pUUq9CPdjFjKClZZ883DsRlgNCOZ5a+KzMXIVi6hEzDdrVt2aAi0SuyQ1KNH0zS+3l5AsorEiHEvZta1UeTkWihFOJ1U3kzTFZIj7tKtpjPUaL59+MEEnWumhMBG6YoWm6u+JHEdSjqJAdxbnynmvEP/zupkKL72cxWmmaExmi8KMI5WgIg7UY4ISxUeaYCKYvhWRARaYKB1aVYdgz7+8SJyz+lXdujuvNa7LNCpwBMdwCjZcQANuoQkOEHiEZ3iFN+PJeDHejY9Z65JRzhzAHxifPxTFltc=</latexit><latexit sha1_base64="kr2cruB3OFrT6yeeYfSDoBt+rv8=">AAACAHicbVBNS8NAEJ34WetX1IvgZbEInkoignorevFYobGFJoTNdtMu3XywuxFKWi/+FS8eVLz6M7z5b9y0OWjrg4HHezPMzAtSzqSyrG9jaXlldW29slHd3Nre2TX39u9lkglCHZLwRHQCLClnMXUUU5x2UkFxFHDaDoY3hd9+oEKyJG6pUUq9CPdjFjKClZZ883DsRlgNCOZ5a+KzMXIVi6hEzDdrVt2aAi0SuyQ1KNH0zS+3l5AsorEiHEvZta1UeTkWihFOJ1U3kzTFZIj7tKtpjPUaL59+MEEnWumhMBG6YoWm6u+JHEdSjqJAdxbnynmvEP/zupkKL72cxWmmaExmi8KMI5WgIg7UY4ISxUeaYCKYvhWRARaYKB1aVYdgz7+8SJyz+lXdujuvNa7LNCpwBMdwCjZcQANuoQkOEHiEZ3iFN+PJeDHejY9Z65JRzhzAHxifPxTFltc=</latexit>

Rj
<latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit><latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit><latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="ybmhy/lUG5pchjdA0UpaDN6TAIA=">AAAB6HicbVBNT8JAFHzFL0RU9OplIzHxRFov6s3Ei0c0VkigIdvlFVa227K7JSENv8OLBzX+Im/+G7fAQcFJNpnMvJc3O2EquDau++2UNja3tnfKu5W96v7BYe2o+qSTTDH0WSIS1Q6pRsEl+oYbge1UIY1Dga1wdFv4rQkqzRP5aKYpBjEdSB5xRo2Vgm5MzZBRkT/Mes+9Wt1tuHOQdeItSR2WaPZqX91+wrIYpWGCat3x3NQEOVWGM4GzSjfTmFI2ogPsWCppjDrI56Fn5MwqfRIlyj5pyFz9vZHTWOtpHNrJIqRe9QrxP6+TmegqyLlMM4OSLQ5FmSAmIUUDpM8VMiOmllCmuM1K2JAqyoztqWJL8Fa/vE78i8Z1w713oQwncArn4MEl3MAdNMEHBmN4gTd4dybOq/OxaKvkLGs7hj9wPn8ALLSQug==</latexit><latexit sha1_base64="ybmhy/lUG5pchjdA0UpaDN6TAIA=">AAAB6HicbVBNT8JAFHzFL0RU9OplIzHxRFov6s3Ei0c0VkigIdvlFVa227K7JSENv8OLBzX+Im/+G7fAQcFJNpnMvJc3O2EquDau++2UNja3tnfKu5W96v7BYe2o+qSTTDH0WSIS1Q6pRsEl+oYbge1UIY1Dga1wdFv4rQkqzRP5aKYpBjEdSB5xRo2Vgm5MzZBRkT/Mes+9Wt1tuHOQdeItSR2WaPZqX91+wrIYpWGCat3x3NQEOVWGM4GzSjfTmFI2ogPsWCppjDrI56Fn5MwqfRIlyj5pyFz9vZHTWOtpHNrJIqRe9QrxP6+TmegqyLlMM4OSLQ5FmSAmIUUDpM8VMiOmllCmuM1K2JAqyoztqWJL8Fa/vE78i8Z1w713oQwncArn4MEl3MAdNMEHBmN4gTd4dybOq/OxaKvkLGs7hj9wPn8ALLSQug==</latexit><latexit sha1_base64="adv5DtQgvKlTvojPr+/ApYv5jeo=">AAAB83icbVA9T8MwFHwpX6V8FRhZLCokpsphAbYKFsaCCK3URpXjOq2p4wTbqVRF/R0sDIBY+TNs/BucNgO0nGTpdPee3vmCRHBtMP52Siura+sb5c3K1vbO7l51/+BBx6mizKOxiFU7IJoJLplnuBGsnShGokCwVjC6zv3WmCnNY3lvJgnzIzKQPOSUGCv53YiYISUiu5v2HnvVGq7jGdAycQtSgwLNXvWr249pGjFpqCBad1ycGD8jynAq2LTSTTVLCB2RAetYKknEtJ/NQk/RiVX6KIyVfdKgmfp7IyOR1pMosJN5SL3o5eJ/Xic14YWfcZmkhkk6PxSmApkY5Q2gPleMGjGxhFDFbVZEh0QRamxPFVuCu/jlZeKd1S/r+BbXGldFG2U4gmM4BRfOoQE30AQPKDzBM7zCmzN2Xpx352M+WnKKnUP4A+fzB3YekhQ=</latexit><latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit><latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit><latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit><latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit><latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit>

vs. 

Approx. SINR

|Ki|
<latexit sha1_base64="XAzUbFv3nPdykHcILuSEibudXPQ=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVUBPVW9CJ4qWBsoQ1hs920SzebsLsRatpf4sWDilf/ijf/jZs2B20dWBhm3uPNTpBwprTjfFulldW19Y3yZmVre2e3au/tP6g4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORte5336kUrFY3OtxQr0IDwQLGcHaSL5dnfQirIcE8+x26rOJb9ecujMDWiaNgtSgQMu3v3r9mKQRFZpwrFS34STay7DUjHA6rfRSRRNMRnhAu4YKHFHlZbPgU3RslD4KY2me0Gim/t7IcKTUOArMZJ5SLXq5+J/XTXV44WVMJKmmgswPhSlHOkZ5C6jPJCWajw3BRDKTFZEhlpho01XFlNBY/PIycU/rl3Xn7qzWvCraKMMhHMEJNOAcmnADLXCBQArP8Apv1pP1Yr1bH/PRklXsHMAfWJ8/r86TTQ==</latexit><latexit sha1_base64="XAzUbFv3nPdykHcILuSEibudXPQ=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVUBPVW9CJ4qWBsoQ1hs920SzebsLsRatpf4sWDilf/ijf/jZs2B20dWBhm3uPNTpBwprTjfFulldW19Y3yZmVre2e3au/tP6g4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORte5336kUrFY3OtxQr0IDwQLGcHaSL5dnfQirIcE8+x26rOJb9ecujMDWiaNgtSgQMu3v3r9mKQRFZpwrFS34STay7DUjHA6rfRSRRNMRnhAu4YKHFHlZbPgU3RslD4KY2me0Gim/t7IcKTUOArMZJ5SLXq5+J/XTXV44WVMJKmmgswPhSlHOkZ5C6jPJCWajw3BRDKTFZEhlpho01XFlNBY/PIycU/rl3Xn7qzWvCraKMMhHMEJNOAcmnADLXCBQArP8Apv1pP1Yr1bH/PRklXsHMAfWJ8/r86TTQ==</latexit><latexit sha1_base64="XAzUbFv3nPdykHcILuSEibudXPQ=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVUBPVW9CJ4qWBsoQ1hs920SzebsLsRatpf4sWDilf/ijf/jZs2B20dWBhm3uPNTpBwprTjfFulldW19Y3yZmVre2e3au/tP6g4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORte5336kUrFY3OtxQr0IDwQLGcHaSL5dnfQirIcE8+x26rOJb9ecujMDWiaNgtSgQMu3v3r9mKQRFZpwrFS34STay7DUjHA6rfRSRRNMRnhAu4YKHFHlZbPgU3RslD4KY2me0Gim/t7IcKTUOArMZJ5SLXq5+J/XTXV44WVMJKmmgswPhSlHOkZ5C6jPJCWajw3BRDKTFZEhlpho01XFlNBY/PIycU/rl3Xn7qzWvCraKMMhHMEJNOAcmnADLXCBQArP8Apv1pP1Yr1bH/PRklXsHMAfWJ8/r86TTQ==</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="EhaOB+gtyF1skvBqADDwoR5Plss=">AAAB7HicbVBNS8NAFHypX7VWG716WSyCp5J4UW+CF8FLBWMLbQib7aZdutmE/RBq2l/ixYOKv8eb/8ZN24O2DiwMM+/xZifOOVPa876dysbm1vZOdbe2V98/aLiH9UeVGUloQDKeyW6MFeVM0EAzzWk3lxSnMaedeHxT+p0nKhXLxIOe5DRM8VCwhBGsrRS5jWk/xXpEMC/uZhGbRm7Ta3lzoHXiL0kTlmhH7ld/kBGTUqEJx0r1fC/XYYGlZoTTWa1vFM0xGeMh7VkqcEpVWMyDz9CpVQYoyaR9QqO5+nujwKlSkzS2k2VKteqV4n9ez+jkMiyYyI2mgiwOJYYjnaGyBTRgkhLNJ5ZgIpnNisgIS0y07apmS/BXv7xOgvPWVcu796AKx3ACZ+DDBVzDLbQhAAIGXuAN3p1n59X5WLRVcZa1HcEfOJ8/WJWR6w==</latexit><latexit sha1_base64="EhaOB+gtyF1skvBqADDwoR5Plss=">AAAB7HicbVBNS8NAFHypX7VWG716WSyCp5J4UW+CF8FLBWMLbQib7aZdutmE/RBq2l/ixYOKv8eb/8ZN24O2DiwMM+/xZifOOVPa876dysbm1vZOdbe2V98/aLiH9UeVGUloQDKeyW6MFeVM0EAzzWk3lxSnMaedeHxT+p0nKhXLxIOe5DRM8VCwhBGsrRS5jWk/xXpEMC/uZhGbRm7Ta3lzoHXiL0kTlmhH7ld/kBGTUqEJx0r1fC/XYYGlZoTTWa1vFM0xGeMh7VkqcEpVWMyDz9CpVQYoyaR9QqO5+nujwKlSkzS2k2VKteqV4n9ez+jkMiyYyI2mgiwOJYYjnaGyBTRgkhLNJ5ZgIpnNisgIS0y07apmS/BXv7xOgvPWVcu796AKx3ACZ+DDBVzDLbQhAAIGXuAN3p1n59X5WLRVcZa1HcEfOJ8/WJWR6w==</latexit><latexit sha1_base64="m/RUYP9rxGa2MfPqGPOEZHDfYNE=">AAAB93icbVA9T8MwFHzhs5SPBhhZLCokpiphAbYKFiSWIhFaqY0ix3Vaq44T2Q5SSftLWBgAsfJX2Pg3OG0GaDnJ0unuPb3zhSlnSjvOt7Wyura+sVnZqm7v7O7V7P2DB5VkklCPJDyRnRArypmgnmaa004qKY5DTtvh6Lrw249UKpaIez1OqR/jgWARI1gbKbBrk16M9ZBgnt9OAzYJ7LrTcGZAy8QtSR1KtAL7q9dPSBZToQnHSnVdJ9V+jqVmhNNptZcpmmIywgPaNVTgmCo/nwWfohOj9FGUSPOERjP190aOY6XGcWgmi5Rq0SvE/7xupqMLP2cizTQVZH4oyjjSCSpaQH0mKdF8bAgmkpmsiAyxxESbrqqmBHfxy8vEO2tcNpw7p968KtuowBEcwym4cA5NuIEWeEAgg2d4hTfryXqx3q2P+eiKVe4cwh9Ynz+ujpNJ</latexit><latexit sha1_base64="XAzUbFv3nPdykHcILuSEibudXPQ=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVUBPVW9CJ4qWBsoQ1hs920SzebsLsRatpf4sWDilf/ijf/jZs2B20dWBhm3uPNTpBwprTjfFulldW19Y3yZmVre2e3au/tP6g4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORte5336kUrFY3OtxQr0IDwQLGcHaSL5dnfQirIcE8+x26rOJb9ecujMDWiaNgtSgQMu3v3r9mKQRFZpwrFS34STay7DUjHA6rfRSRRNMRnhAu4YKHFHlZbPgU3RslD4KY2me0Gim/t7IcKTUOArMZJ5SLXq5+J/XTXV44WVMJKmmgswPhSlHOkZ5C6jPJCWajw3BRDKTFZEhlpho01XFlNBY/PIycU/rl3Xn7qzWvCraKMMhHMEJNOAcmnADLXCBQArP8Apv1pP1Yr1bH/PRklXsHMAfWJ8/r86TTQ==</latexit><latexit sha1_base64="XAzUbFv3nPdykHcILuSEibudXPQ=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVUBPVW9CJ4qWBsoQ1hs920SzebsLsRatpf4sWDilf/ijf/jZs2B20dWBhm3uPNTpBwprTjfFulldW19Y3yZmVre2e3au/tP6g4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORte5336kUrFY3OtxQr0IDwQLGcHaSL5dnfQirIcE8+x26rOJb9ecujMDWiaNgtSgQMu3v3r9mKQRFZpwrFS34STay7DUjHA6rfRSRRNMRnhAu4YKHFHlZbPgU3RslD4KY2me0Gim/t7IcKTUOArMZJ5SLXq5+J/XTXV44WVMJKmmgswPhSlHOkZ5C6jPJCWajw3BRDKTFZEhlpho01XFlNBY/PIycU/rl3Xn7qzWvCraKMMhHMEJNOAcmnADLXCBQArP8Apv1pP1Yr1bH/PRklXsHMAfWJ8/r86TTQ==</latexit><latexit sha1_base64="XAzUbFv3nPdykHcILuSEibudXPQ=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVUBPVW9CJ4qWBsoQ1hs920SzebsLsRatpf4sWDilf/ijf/jZs2B20dWBhm3uPNTpBwprTjfFulldW19Y3yZmVre2e3au/tP6g4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORte5336kUrFY3OtxQr0IDwQLGcHaSL5dnfQirIcE8+x26rOJb9ecujMDWiaNgtSgQMu3v3r9mKQRFZpwrFS34STay7DUjHA6rfRSRRNMRnhAu4YKHFHlZbPgU3RslD4KY2me0Gim/t7IcKTUOArMZJ5SLXq5+J/XTXV44WVMJKmmgswPhSlHOkZ5C6jPJCWajw3BRDKTFZEhlpho01XFlNBY/PIycU/rl3Xn7qzWvCraKMMhHMEJNOAcmnADLXCBQArP8Apv1pP1Yr1bH/PRklXsHMAfWJ8/r86TTQ==</latexit><latexit sha1_base64="XAzUbFv3nPdykHcILuSEibudXPQ=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVUBPVW9CJ4qWBsoQ1hs920SzebsLsRatpf4sWDilf/ijf/jZs2B20dWBhm3uPNTpBwprTjfFulldW19Y3yZmVre2e3au/tP6g4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORte5336kUrFY3OtxQr0IDwQLGcHaSL5dnfQirIcE8+x26rOJb9ecujMDWiaNgtSgQMu3v3r9mKQRFZpwrFS34STay7DUjHA6rfRSRRNMRnhAu4YKHFHlZbPgU3RslD4KY2me0Gim/t7IcKTUOArMZJ5SLXq5+J/XTXV44WVMJKmmgswPhSlHOkZ5C6jPJCWajw3BRDKTFZEhlpho01XFlNBY/PIycU/rl3Xn7qzWvCraKMMhHMEJNOAcmnADLXCBQArP8Apv1pP1Yr1bH/PRklXsHMAfWJ8/r86TTQ==</latexit><latexit sha1_base64="XAzUbFv3nPdykHcILuSEibudXPQ=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVUBPVW9CJ4qWBsoQ1hs920SzebsLsRatpf4sWDilf/ijf/jZs2B20dWBhm3uPNTpBwprTjfFulldW19Y3yZmVre2e3au/tP6g4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORte5336kUrFY3OtxQr0IDwQLGcHaSL5dnfQirIcE8+x26rOJb9ecujMDWiaNgtSgQMu3v3r9mKQRFZpwrFS34STay7DUjHA6rfRSRRNMRnhAu4YKHFHlZbPgU3RslD4KY2me0Gim/t7IcKTUOArMZJ5SLXq5+J/XTXV44WVMJKmmgswPhSlHOkZ5C6jPJCWajw3BRDKTFZEhlpho01XFlNBY/PIycU/rl3Xn7qzWvCraKMMhHMEJNOAcmnADLXCBQArP8Apv1pP1Yr1bH/PRklXsHMAfWJ8/r86TTQ==</latexit>

Rj
<latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit><latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit><latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="ybmhy/lUG5pchjdA0UpaDN6TAIA=">AAAB6HicbVBNT8JAFHzFL0RU9OplIzHxRFov6s3Ei0c0VkigIdvlFVa227K7JSENv8OLBzX+Im/+G7fAQcFJNpnMvJc3O2EquDau++2UNja3tnfKu5W96v7BYe2o+qSTTDH0WSIS1Q6pRsEl+oYbge1UIY1Dga1wdFv4rQkqzRP5aKYpBjEdSB5xRo2Vgm5MzZBRkT/Mes+9Wt1tuHOQdeItSR2WaPZqX91+wrIYpWGCat3x3NQEOVWGM4GzSjfTmFI2ogPsWCppjDrI56Fn5MwqfRIlyj5pyFz9vZHTWOtpHNrJIqRe9QrxP6+TmegqyLlMM4OSLQ5FmSAmIUUDpM8VMiOmllCmuM1K2JAqyoztqWJL8Fa/vE78i8Z1w713oQwncArn4MEl3MAdNMEHBmN4gTd4dybOq/OxaKvkLGs7hj9wPn8ALLSQug==</latexit><latexit sha1_base64="ybmhy/lUG5pchjdA0UpaDN6TAIA=">AAAB6HicbVBNT8JAFHzFL0RU9OplIzHxRFov6s3Ei0c0VkigIdvlFVa227K7JSENv8OLBzX+Im/+G7fAQcFJNpnMvJc3O2EquDau++2UNja3tnfKu5W96v7BYe2o+qSTTDH0WSIS1Q6pRsEl+oYbge1UIY1Dga1wdFv4rQkqzRP5aKYpBjEdSB5xRo2Vgm5MzZBRkT/Mes+9Wt1tuHOQdeItSR2WaPZqX91+wrIYpWGCat3x3NQEOVWGM4GzSjfTmFI2ogPsWCppjDrI56Fn5MwqfRIlyj5pyFz9vZHTWOtpHNrJIqRe9QrxP6+TmegqyLlMM4OSLQ5FmSAmIUUDpM8VMiOmllCmuM1K2JAqyoztqWJL8Fa/vE78i8Z1w713oQwncArn4MEl3MAdNMEHBmN4gTd4dybOq/OxaKvkLGs7hj9wPn8ALLSQug==</latexit><latexit sha1_base64="adv5DtQgvKlTvojPr+/ApYv5jeo=">AAAB83icbVA9T8MwFHwpX6V8FRhZLCokpsphAbYKFsaCCK3URpXjOq2p4wTbqVRF/R0sDIBY+TNs/BucNgO0nGTpdPee3vmCRHBtMP52Siura+sb5c3K1vbO7l51/+BBx6mizKOxiFU7IJoJLplnuBGsnShGokCwVjC6zv3WmCnNY3lvJgnzIzKQPOSUGCv53YiYISUiu5v2HnvVGq7jGdAycQtSgwLNXvWr249pGjFpqCBad1ycGD8jynAq2LTSTTVLCB2RAetYKknEtJ/NQk/RiVX6KIyVfdKgmfp7IyOR1pMosJN5SL3o5eJ/Xic14YWfcZmkhkk6PxSmApkY5Q2gPleMGjGxhFDFbVZEh0QRamxPFVuCu/jlZeKd1S/r+BbXGldFG2U4gmM4BRfOoQE30AQPKDzBM7zCmzN2Xpx352M+WnKKnUP4A+fzB3YekhQ=</latexit><latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit><latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit><latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit><latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit><latexit sha1_base64="OSaQJUdzNMhBG4EZdahUQ8hezXI=">AAAB83icbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx6ruLbQLiWbZtvYJLsm2UJZ+ju8eFDx6p/x5r8x2+5BWwcCw8x7vMmECWfauO63s7S8srq2Xtoob25t7+xW9vYfdJwqQn0S81i1QqwpZ5L6hhlOW4miWIScNsPhde43R1RpFst7M05oIHBfsogRbKwUdAQ2A4J5djfpPnYrVbfmToEWiVeQKhRodCtfnV5MUkGlIRxr3fbcxAQZVoYRTiflTqppgskQ92nbUokF1UE2DT1Bx1bpoShW9kmDpurvjQwLrccitJN5SD3v5eJ/Xjs10UWQMZmkhkoyOxSlHJkY5Q2gHlOUGD62BBPFbFZEBlhhYmxPZVuCN//lReKf1i5r7u1ZtX5VtFGCQziCE/DgHOpwAw3wgcATPMMrvDkj58V5dz5mo0tOsXMAf+B8/gB3XpIY</latexit>

Matrix inversion 
involved in

No inversion 
in SINR

|Ti| � |Ki|
<latexit sha1_base64="n8cOp0phgwb02tYjiupezGwOVHI=">AAACCnicbZDNSsNAFIUn/tb6F3XpZmgRXJVEBHVXdCO4qdDYQhPCZDpJh04mYWYilLR7N76KGxcqbn0Cd76Nkzagth4YOHz3XubeE6SMSmVZX8bS8srq2nplo7q5tb2za+7t38kkE5g4OGGJ6AZIEkY5cRRVjHRTQVAcMNIJhldFvXNPhKQJb6tRSrwYRZyGFCOlkW/Wxm6M1AAjlrcnPh27UfRDbgoCfbNuNayp4KKxS1MHpVq++en2E5zFhCvMkJQ920qVlyOhKGZkUnUzSVKEhygiPW05ion08uktE3ikSR+GidCPKzilvydyFEs5igPdWawp52sF/K/Wy1R47uWUp5kiHM8+CjMGVQKLYGCfCoIVG2mDsKB6V4gHSCCsdHxVHYI9f/KicU4aFw3r9rTevCzTqIBDUAPHwAZnoAmuQQs4AIMH8ARewKvxaDwbb8b7rHXJKGcOwB8ZH9+YSJuX</latexit><latexit sha1_base64="n8cOp0phgwb02tYjiupezGwOVHI=">AAACCnicbZDNSsNAFIUn/tb6F3XpZmgRXJVEBHVXdCO4qdDYQhPCZDpJh04mYWYilLR7N76KGxcqbn0Cd76Nkzagth4YOHz3XubeE6SMSmVZX8bS8srq2nplo7q5tb2za+7t38kkE5g4OGGJ6AZIEkY5cRRVjHRTQVAcMNIJhldFvXNPhKQJb6tRSrwYRZyGFCOlkW/Wxm6M1AAjlrcnPh27UfRDbgoCfbNuNayp4KKxS1MHpVq++en2E5zFhCvMkJQ920qVlyOhKGZkUnUzSVKEhygiPW05ion08uktE3ikSR+GidCPKzilvydyFEs5igPdWawp52sF/K/Wy1R47uWUp5kiHM8+CjMGVQKLYGCfCoIVG2mDsKB6V4gHSCCsdHxVHYI9f/KicU4aFw3r9rTevCzTqIBDUAPHwAZnoAmuQQs4AIMH8ARewKvxaDwbb8b7rHXJKGcOwB8ZH9+YSJuX</latexit><latexit sha1_base64="n8cOp0phgwb02tYjiupezGwOVHI=">AAACCnicbZDNSsNAFIUn/tb6F3XpZmgRXJVEBHVXdCO4qdDYQhPCZDpJh04mYWYilLR7N76KGxcqbn0Cd76Nkzagth4YOHz3XubeE6SMSmVZX8bS8srq2nplo7q5tb2za+7t38kkE5g4OGGJ6AZIEkY5cRRVjHRTQVAcMNIJhldFvXNPhKQJb6tRSrwYRZyGFCOlkW/Wxm6M1AAjlrcnPh27UfRDbgoCfbNuNayp4KKxS1MHpVq++en2E5zFhCvMkJQ920qVlyOhKGZkUnUzSVKEhygiPW05ion08uktE3ikSR+GidCPKzilvydyFEs5igPdWawp52sF/K/Wy1R47uWUp5kiHM8+CjMGVQKLYGCfCoIVG2mDsKB6V4gHSCCsdHxVHYI9f/KicU4aFw3r9rTevCzTqIBDUAPHwAZnoAmuQQs4AIMH8ARewKvxaDwbb8b7rHXJKGcOwB8ZH9+YSJuX</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="LOEnC2V0qyIp85vkQSQspisR26A=">AAAB/3icbZBPS8MwGMbf+nfOqdWrl7AheBqtF/UmeBG8TFjdYB0lzdIuLE1Lkgqj292LX8WLBxW/hTe/jek2UDcfCDz8noS87xNmnCntOF/W2vrG5tZ2Zae6W9vbP7APa/cqzSWhHkl5KrshVpQzQT3NNKfdTFKchJx2wtF1mXceqFQsFW09zmg/wbFgESNYGxTY9YmfYD0kmBftacAmfhz/kNuSoMBuOE1nJrRq3IVpwEKtwP70BynJEyo04Vipnutkul9gqRnhdFr1c0UzTEY4pj1jBU6o6hezXaboxJABilJpjtBoRn+/KHCi1DgJzc1yTLWclfC/rJfr6KJfMJHlmgoy/yjKOdIpKotBAyYp0XxsDCaSmVkRGWKJiTb1VU0J7vLKq8Y7a142nTsHKnAMdTgFF87hCm6gBR4QeIRneIU368l6sd7nba1Zi9qO4I+sj2/pPJoi</latexit><latexit sha1_base64="LOEnC2V0qyIp85vkQSQspisR26A=">AAAB/3icbZBPS8MwGMbf+nfOqdWrl7AheBqtF/UmeBG8TFjdYB0lzdIuLE1Lkgqj292LX8WLBxW/hTe/jek2UDcfCDz8noS87xNmnCntOF/W2vrG5tZ2Zae6W9vbP7APa/cqzSWhHkl5KrshVpQzQT3NNKfdTFKchJx2wtF1mXceqFQsFW09zmg/wbFgESNYGxTY9YmfYD0kmBftacAmfhz/kNuSoMBuOE1nJrRq3IVpwEKtwP70BynJEyo04Vipnutkul9gqRnhdFr1c0UzTEY4pj1jBU6o6hezXaboxJABilJpjtBoRn+/KHCi1DgJzc1yTLWclfC/rJfr6KJfMJHlmgoy/yjKOdIpKotBAyYp0XxsDCaSmVkRGWKJiTb1VU0J7vLKq8Y7a142nTsHKnAMdTgFF87hCm6gBR4QeIRneIU368l6sd7nba1Zi9qO4I+sj2/pPJoi</latexit><latexit sha1_base64="XiwCf6tTwMhG61hxoVGAJHxDn+c=">AAACCnicbZDNSsNAFIUn9a/Wv6hLN0OL4KokbtRd0Y3gpkJjC00Ik+kkHTqZhJmJUNLu3fgqblyouPUJ3Pk2TtqA2npg4PDde5l7T5AyKpVlfRmVldW19Y3qZm1re2d3z9w/uJNJJjBxcMIS0QuQJIxy4iiqGOmlgqA4YKQbjK6KeveeCEkT3lHjlHgxijgNKUZKI9+sT9wYqSFGLO9MfTpxo+iH3BQE+mbDalozwWVjl6YBSrV989MdJDiLCVeYISn7tpUqL0dCUczItOZmkqQIj1BE+tpyFBPp5bNbpvBYkwEME6EfV3BGf0/kKJZyHAe6s1hTLtYK+F+tn6nw3MspTzNFOJ5/FGYMqgQWwcABFQQrNtYGYUH1rhAPkUBY6fhqOgR78eRl45w2L5rWrdVoXZZpVMERqIMTYIMz0ALXoA0cgMEDeAIv4NV4NJ6NN+N93loxyplD8EfGxzeXCJuT</latexit><latexit sha1_base64="n8cOp0phgwb02tYjiupezGwOVHI=">AAACCnicbZDNSsNAFIUn/tb6F3XpZmgRXJVEBHVXdCO4qdDYQhPCZDpJh04mYWYilLR7N76KGxcqbn0Cd76Nkzagth4YOHz3XubeE6SMSmVZX8bS8srq2nplo7q5tb2za+7t38kkE5g4OGGJ6AZIEkY5cRRVjHRTQVAcMNIJhldFvXNPhKQJb6tRSrwYRZyGFCOlkW/Wxm6M1AAjlrcnPh27UfRDbgoCfbNuNayp4KKxS1MHpVq++en2E5zFhCvMkJQ920qVlyOhKGZkUnUzSVKEhygiPW05ion08uktE3ikSR+GidCPKzilvydyFEs5igPdWawp52sF/K/Wy1R47uWUp5kiHM8+CjMGVQKLYGCfCoIVG2mDsKB6V4gHSCCsdHxVHYI9f/KicU4aFw3r9rTevCzTqIBDUAPHwAZnoAmuQQs4AIMH8ARewKvxaDwbb8b7rHXJKGcOwB8ZH9+YSJuX</latexit><latexit sha1_base64="n8cOp0phgwb02tYjiupezGwOVHI=">AAACCnicbZDNSsNAFIUn/tb6F3XpZmgRXJVEBHVXdCO4qdDYQhPCZDpJh04mYWYilLR7N76KGxcqbn0Cd76Nkzagth4YOHz3XubeE6SMSmVZX8bS8srq2nplo7q5tb2za+7t38kkE5g4OGGJ6AZIEkY5cRRVjHRTQVAcMNIJhldFvXNPhKQJb6tRSrwYRZyGFCOlkW/Wxm6M1AAjlrcnPh27UfRDbgoCfbNuNayp4KKxS1MHpVq++en2E5zFhCvMkJQ920qVlyOhKGZkUnUzSVKEhygiPW05ion08uktE3ikSR+GidCPKzilvydyFEs5igPdWawp52sF/K/Wy1R47uWUp5kiHM8+CjMGVQKLYGCfCoIVG2mDsKB6V4gHSCCsdHxVHYI9f/KicU4aFw3r9rTevCzTqIBDUAPHwAZnoAmuQQs4AIMH8ARewKvxaDwbb8b7rHXJKGcOwB8ZH9+YSJuX</latexit><latexit sha1_base64="n8cOp0phgwb02tYjiupezGwOVHI=">AAACCnicbZDNSsNAFIUn/tb6F3XpZmgRXJVEBHVXdCO4qdDYQhPCZDpJh04mYWYilLR7N76KGxcqbn0Cd76Nkzagth4YOHz3XubeE6SMSmVZX8bS8srq2nplo7q5tb2za+7t38kkE5g4OGGJ6AZIEkY5cRRVjHRTQVAcMNIJhldFvXNPhKQJb6tRSrwYRZyGFCOlkW/Wxm6M1AAjlrcnPh27UfRDbgoCfbNuNayp4KKxS1MHpVq++en2E5zFhCvMkJQ920qVlyOhKGZkUnUzSVKEhygiPW05ion08uktE3ikSR+GidCPKzilvydyFEs5igPdWawp52sF/K/Wy1R47uWUp5kiHM8+CjMGVQKLYGCfCoIVG2mDsKB6V4gHSCCsdHxVHYI9f/KicU4aFw3r9rTevCzTqIBDUAPHwAZnoAmuQQs4AIMH8ARewKvxaDwbb8b7rHXJKGcOwB8ZH9+YSJuX</latexit><latexit sha1_base64="n8cOp0phgwb02tYjiupezGwOVHI=">AAACCnicbZDNSsNAFIUn/tb6F3XpZmgRXJVEBHVXdCO4qdDYQhPCZDpJh04mYWYilLR7N76KGxcqbn0Cd76Nkzagth4YOHz3XubeE6SMSmVZX8bS8srq2nplo7q5tb2za+7t38kkE5g4OGGJ6AZIEkY5cRRVjHRTQVAcMNIJhldFvXNPhKQJb6tRSrwYRZyGFCOlkW/Wxm6M1AAjlrcnPh27UfRDbgoCfbNuNayp4KKxS1MHpVq++en2E5zFhCvMkJQ920qVlyOhKGZkUnUzSVKEhygiPW05ion08uktE3ikSR+GidCPKzilvydyFEs5igPdWawp52sF/K/Wy1R47uWUp5kiHM8+CjMGVQKLYGCfCoIVG2mDsKB6V4gHSCCsdHxVHYI9f/KicU4aFw3r9rTevCzTqIBDUAPHwAZnoAmuQQs4AIMH8ARewKvxaDwbb8b7rHXJKGcOwB8ZH9+YSJuX</latexit><latexit sha1_base64="n8cOp0phgwb02tYjiupezGwOVHI=">AAACCnicbZDNSsNAFIUn/tb6F3XpZmgRXJVEBHVXdCO4qdDYQhPCZDpJh04mYWYilLR7N76KGxcqbn0Cd76Nkzagth4YOHz3XubeE6SMSmVZX8bS8srq2nplo7q5tb2za+7t38kkE5g4OGGJ6AZIEkY5cRRVjHRTQVAcMNIJhldFvXNPhKQJb6tRSrwYRZyGFCOlkW/Wxm6M1AAjlrcnPh27UfRDbgoCfbNuNayp4KKxS1MHpVq++en2E5zFhCvMkJQ920qVlyOhKGZkUnUzSVKEhygiPW05ion08uktE3ikSR+GidCPKzilvydyFEs5igPdWawp52sF/K/Wy1R47uWUp5kiHM8+CjMGVQKLYGCfCoIVG2mDsKB6V4gHSCCsdHxVHYI9f/KicU4aFw3r9rTevCzTqIBDUAPHwAZnoAmuQQs4AIMH8ARewKvxaDwbb8b7rHXJKGcOwB8ZH9+YSJuX</latexit>

No set filtering Set filtering

vs. 

vs. |Ti| � |Ki|
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Greedy CSS

PROPOSEDALGORITHM 2

q Greedy User Scheduling
§ Schedules user who provides max. sum rate 
§ Provides sub-optimal performance 
§ Requires prohibitively high complexity

High complexity Low complexity



Sum Rate  vs.  Transmit power Sum Rate  vs.  # of ADC bits

128 antennas, 128 RF chains, 200 candidate users, 10 scheduled users, 4 channel paths / userSettings

SIMULATION RESULTS
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Quantization error becomes negligible 
: CSS is also effective under perfect quantization

Why?

Figure 1 Figure 2
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Converge

Quantization error dominates thermal noise
:  CSS is effective under quantization error

Why?

More beneficial
when SNR is high

b = 2 SNR = 5 dB

[19] Yoo&Goldsmith06
[15] Lee&Sung16



# of Users in Set vs. Selection Stage

128 antennas, 128 RF chains, 200 candidate users, 10 scheduled users, 4 channel paths / userSettings

SIMULATION RESULTS
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Figure 3
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§ CSS becomes more efficient than 
Greedy as total candidate user increases

§ CSS has smallest candidate user sets
over most of stages

§ CSS becomes more efficient than 
Greedy as more users are scheduled

SNR = 6 dB

[19] Yoo&Goldsmith06
[15] Lee&Sung16

[15]



CONCLUSION
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✦ Provided optimal channel structure analysis

✦ Proposed efficient user scheduling algorithm in low-resolution ADC systems

: achieves sub-optimal sum rate performance with low complexity

: offers channel structural scheduling criteria

q Contributions

q Future work

✦ Develop efficient user scheduling algorithm that jointly optimizes RF chain
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Thank you
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