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Overview
Selected Topics from Sept. 2017 – Dec. 2018
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Channel Estimation
1. MmWave One-bit ADC
2. Deterministic beamforming design 

User Scheduling
1. New user scheduling criteria
2. Partial CSI-based scheduling

Receiver Design
1. Resolution-Adaptive ADC
2. Two-stage analog combining
3. Antenna selection
4. Learning-based one-bit detection
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• PS Hybrid Architecture w/ 1-bit ADC
• Frequency-Flat Channels 
• Beamformer w/ Random Configuration 
• Downlink

• PS/SW/Lens Hybrid Architecture
• Frequency-Flat Channels 
• Beamformer w/ Deterministic Configuration
• Downlink

Hybrid Beamforming with One-bit ADCs
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Universal and Deterministic Beamformer Design

§ Compressive-sensing (CS)-based millimeter wave channel estimation in hybrid beamforming systems
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Key Technique
• Modified one-bit GAMP*

*GAMP: generalized approximate message passing

System

Key Technique
• Deterministic optimal beamformer design
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q Receiver Design 1-2

*GAMP: generalized approximate message passing
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. . .  

+

+

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>

Changes 
quantization 
resolution 
depending 
on channels

Resolution adaptive ADCs
Analog combiner

Two-Stage Analog Combining

…

+

+

Nr
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ŝ1
<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>

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>
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WRF1
<latexit sha1_base64="KhWUzAp/N+6JgMqoiu8Pqbs0t/E=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVBIR9FgUxGMV+wFNCJvtpl26m4TdjVhC/ooXD4p49Y9489+4bXPQ1gcDj/dmmJkXppwp7Tjf1srq2vrGZmWrur2zu7dvH9Q6KskkoW2S8ET2QqwoZzFta6Y57aWSYhFy2g3H11O/+0ilYkn8oCcp9QUexixiBGsjBXYt98IIdYsg96RA9zeBWwR23Wk4M6Bl4pakDiVagf3lDRKSCRprwrFSfddJtZ9jqRnhtKh6maIpJmM8pH1DYyyo8vPZ7QU6McoARYk0FWs0U39P5FgoNRGh6RRYj9SiNxX/8/qZji79nMVppmlM5ouijCOdoGkQaMAkJZpPDMFEMnMrIiMsMdEmrqoJwV18eZl0zhqu03DvzuvNqzKOChzBMZyCCxfQhFtoQRsIPMEzvMKbVVgv1rv1MW9dscqZQ/gD6/MHEySTzA==</latexit><latexit sha1_base64="KhWUzAp/N+6JgMqoiu8Pqbs0t/E=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVBIR9FgUxGMV+wFNCJvtpl26m4TdjVhC/ooXD4p49Y9489+4bXPQ1gcDj/dmmJkXppwp7Tjf1srq2vrGZmWrur2zu7dvH9Q6KskkoW2S8ET2QqwoZzFta6Y57aWSYhFy2g3H11O/+0ilYkn8oCcp9QUexixiBGsjBXYt98IIdYsg96RA9zeBWwR23Wk4M6Bl4pakDiVagf3lDRKSCRprwrFSfddJtZ9jqRnhtKh6maIpJmM8pH1DYyyo8vPZ7QU6McoARYk0FWs0U39P5FgoNRGh6RRYj9SiNxX/8/qZji79nMVppmlM5ouijCOdoGkQaMAkJZpPDMFEMnMrIiMsMdEmrqoJwV18eZl0zhqu03DvzuvNqzKOChzBMZyCCxfQhFtoQRsIPMEzvMKbVVgv1rv1MW9dscqZQ/gD6/MHEySTzA==</latexit><latexit sha1_base64="KhWUzAp/N+6JgMqoiu8Pqbs0t/E=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVBIR9FgUxGMV+wFNCJvtpl26m4TdjVhC/ooXD4p49Y9489+4bXPQ1gcDj/dmmJkXppwp7Tjf1srq2vrGZmWrur2zu7dvH9Q6KskkoW2S8ET2QqwoZzFta6Y57aWSYhFy2g3H11O/+0ilYkn8oCcp9QUexixiBGsjBXYt98IIdYsg96RA9zeBWwR23Wk4M6Bl4pakDiVagf3lDRKSCRprwrFSfddJtZ9jqRnhtKh6maIpJmM8pH1DYyyo8vPZ7QU6McoARYk0FWs0U39P5FgoNRGh6RRYj9SiNxX/8/qZji79nMVppmlM5ouijCOdoGkQaMAkJZpPDMFEMnMrIiMsMdEmrqoJwV18eZl0zhqu03DvzuvNqzKOChzBMZyCCxfQhFtoQRsIPMEzvMKbVVgv1rv1MW9dscqZQ/gD6/MHEySTzA==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="1ncff6iVFvtQizXg4pY4iAw9xvM=">AAAB8HicbZBLSwMxFIXv1FetVcdu3QSL4KrMuNFlQRCXVewDOsOQSTNtaJIZkoxYhvkrblwo4q9x578xfSy09UDg45yEe3PijDNtPO/bqWxt7+zuVfdrB/XDo2P3pN7Taa4I7ZKUp2oQY005k7RrmOF0kCmKRcxpP57ezPP+E1WapfLRzDIaCjyWLGEEG2tFbqMI4gT1y6gIlEAPt5FfRm7Ta3kLoU3wV9CElTqR+xWMUpILKg3hWOuh72UmLLAyjHBa1oJc0wyTKR7ToUWJBdVhsdi9ROfWGaEkVfZIgxbu7xcFFlrPRGxvCmwmej2bm/9lw9wk12HBZJYbKslyUJJzZFI0LwKNmKLE8JkFTBSzuyIywQoTY+uq2RL89S9vQu+y5Xst/96DKpzCGVyAD1fQhjvoQBcIPMMLvMG7Uzqvzseyroqz6q0Bf+R8/gC26ZJm</latexit><latexit sha1_base64="1ncff6iVFvtQizXg4pY4iAw9xvM=">AAAB8HicbZBLSwMxFIXv1FetVcdu3QSL4KrMuNFlQRCXVewDOsOQSTNtaJIZkoxYhvkrblwo4q9x578xfSy09UDg45yEe3PijDNtPO/bqWxt7+zuVfdrB/XDo2P3pN7Taa4I7ZKUp2oQY005k7RrmOF0kCmKRcxpP57ezPP+E1WapfLRzDIaCjyWLGEEG2tFbqMI4gT1y6gIlEAPt5FfRm7Ta3kLoU3wV9CElTqR+xWMUpILKg3hWOuh72UmLLAyjHBa1oJc0wyTKR7ToUWJBdVhsdi9ROfWGaEkVfZIgxbu7xcFFlrPRGxvCmwmej2bm/9lw9wk12HBZJYbKslyUJJzZFI0LwKNmKLE8JkFTBSzuyIywQoTY+uq2RL89S9vQu+y5Xst/96DKpzCGVyAD1fQhjvoQBcIPMMLvMG7Uzqvzseyroqz6q0Bf+R8/gC26ZJm</latexit><latexit sha1_base64="aAyKNHUEhy7dZsKV24hq6wW7Mds=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSyCp5J40WNREI9V7Ac0IWy2m3bpZhN2N2IJ+StePCji1T/izX/jts1BWx8MPN6bYWZemHKmtON8W5W19Y3Nrep2bWd3b//APqx3VZJJQjsk4Ynsh1hRzgTtaKY57aeS4jjktBdOrmd+75FKxRLxoKcp9WM8EixiBGsjBXY998II9Yog92SM7m8CtwjshtN05kCrxC1JA0q0A/vLGyYki6nQhGOlBq6Taj/HUjPCaVHzMkVTTCZ4RAeGChxT5efz2wt0apQhihJpSmg0V39P5DhWahqHpjPGeqyWvZn4nzfIdHTp50ykmaaCLBZFGUc6QbMg0JBJSjSfGoKJZOZWRMZYYqJNXDUTgrv88irpnjddp+neOY3WVRlHFY7hBM7AhQtowS20oQMEnuAZXuHNKqwX6936WLRWrHLmCP7A+vwBEeSTyA==</latexit><latexit sha1_base64="KhWUzAp/N+6JgMqoiu8Pqbs0t/E=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVBIR9FgUxGMV+wFNCJvtpl26m4TdjVhC/ooXD4p49Y9489+4bXPQ1gcDj/dmmJkXppwp7Tjf1srq2vrGZmWrur2zu7dvH9Q6KskkoW2S8ET2QqwoZzFta6Y57aWSYhFy2g3H11O/+0ilYkn8oCcp9QUexixiBGsjBXYt98IIdYsg96RA9zeBWwR23Wk4M6Bl4pakDiVagf3lDRKSCRprwrFSfddJtZ9jqRnhtKh6maIpJmM8pH1DYyyo8vPZ7QU6McoARYk0FWs0U39P5FgoNRGh6RRYj9SiNxX/8/qZji79nMVppmlM5ouijCOdoGkQaMAkJZpPDMFEMnMrIiMsMdEmrqoJwV18eZl0zhqu03DvzuvNqzKOChzBMZyCCxfQhFtoQRsIPMEzvMKbVVgv1rv1MW9dscqZQ/gD6/MHEySTzA==</latexit><latexit sha1_base64="KhWUzAp/N+6JgMqoiu8Pqbs0t/E=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVBIR9FgUxGMV+wFNCJvtpl26m4TdjVhC/ooXD4p49Y9489+4bXPQ1gcDj/dmmJkXppwp7Tjf1srq2vrGZmWrur2zu7dvH9Q6KskkoW2S8ET2QqwoZzFta6Y57aWSYhFy2g3H11O/+0ilYkn8oCcp9QUexixiBGsjBXYt98IIdYsg96RA9zeBWwR23Wk4M6Bl4pakDiVagf3lDRKSCRprwrFSfddJtZ9jqRnhtKh6maIpJmM8pH1DYyyo8vPZ7QU6McoARYk0FWs0U39P5FgoNRGh6RRYj9SiNxX/8/qZji79nMVppmlM5ouijCOdoGkQaMAkJZpPDMFEMnMrIiMsMdEmrqoJwV18eZl0zhqu03DvzuvNqzKOChzBMZyCCxfQhFtoQRsIPMEzvMKbVVgv1rv1MW9dscqZQ/gD6/MHEySTzA==</latexit><latexit sha1_base64="KhWUzAp/N+6JgMqoiu8Pqbs0t/E=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVBIR9FgUxGMV+wFNCJvtpl26m4TdjVhC/ooXD4p49Y9489+4bXPQ1gcDj/dmmJkXppwp7Tjf1srq2vrGZmWrur2zu7dvH9Q6KskkoW2S8ET2QqwoZzFta6Y57aWSYhFy2g3H11O/+0ilYkn8oCcp9QUexixiBGsjBXYt98IIdYsg96RA9zeBWwR23Wk4M6Bl4pakDiVagf3lDRKSCRprwrFSfddJtZ9jqRnhtKh6maIpJmM8pH1DYyyo8vPZ7QU6McoARYk0FWs0U39P5FgoNRGh6RRYj9SiNxX/8/qZji79nMVppmlM5ouijCOdoGkQaMAkJZpPDMFEMnMrIiMsMdEmrqoJwV18eZl0zhqu03DvzuvNqzKOChzBMZyCCxfQhFtoQRsIPMEzvMKbVVgv1rv1MW9dscqZQ/gD6/MHEySTzA==</latexit><latexit sha1_base64="KhWUzAp/N+6JgMqoiu8Pqbs0t/E=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVBIR9FgUxGMV+wFNCJvtpl26m4TdjVhC/ooXD4p49Y9489+4bXPQ1gcDj/dmmJkXppwp7Tjf1srq2vrGZmWrur2zu7dvH9Q6KskkoW2S8ET2QqwoZzFta6Y57aWSYhFy2g3H11O/+0ilYkn8oCcp9QUexixiBGsjBXYt98IIdYsg96RA9zeBWwR23Wk4M6Bl4pakDiVagf3lDRKSCRprwrFSfddJtZ9jqRnhtKh6maIpJmM8pH1DYyyo8vPZ7QU6McoARYk0FWs0U39P5FgoNRGh6RRYj9SiNxX/8/qZji79nMVppmlM5ouijCOdoGkQaMAkJZpPDMFEMnMrIiMsMdEmrqoJwV18eZl0zhqu03DvzuvNqzKOChzBMZyCCxfQhFtoQRsIPMEzvMKbVVgv1rv1MW9dscqZQ/gD6/MHEySTzA==</latexit><latexit sha1_base64="KhWUzAp/N+6JgMqoiu8Pqbs0t/E=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVBIR9FgUxGMV+wFNCJvtpl26m4TdjVhC/ooXD4p49Y9489+4bXPQ1gcDj/dmmJkXppwp7Tjf1srq2vrGZmWrur2zu7dvH9Q6KskkoW2S8ET2QqwoZzFta6Y57aWSYhFy2g3H11O/+0ilYkn8oCcp9QUexixiBGsjBXYt98IIdYsg96RA9zeBWwR23Wk4M6Bl4pakDiVagf3lDRKSCRprwrFSfddJtZ9jqRnhtKh6maIpJmM8pH1DYyyo8vPZ7QU6McoARYk0FWs0U39P5FgoNRGh6RRYj9SiNxX/8/qZji79nMVppmlM5ouijCOdoGkQaMAkJZpPDMFEMnMrIiMsMdEmrqoJwV18eZl0zhqu03DvzuvNqzKOChzBMZyCCxfQhFtoQRsIPMEzvMKbVVgv1rv1MW9dscqZQ/gD6/MHEySTzA==</latexit><latexit sha1_base64="KhWUzAp/N+6JgMqoiu8Pqbs0t/E=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVBIR9FgUxGMV+wFNCJvtpl26m4TdjVhC/ooXD4p49Y9489+4bXPQ1gcDj/dmmJkXppwp7Tjf1srq2vrGZmWrur2zu7dvH9Q6KskkoW2S8ET2QqwoZzFta6Y57aWSYhFy2g3H11O/+0ilYkn8oCcp9QUexixiBGsjBXYt98IIdYsg96RA9zeBWwR23Wk4M6Bl4pakDiVagf3lDRKSCRprwrFSfddJtZ9jqRnhtKh6maIpJmM8pH1DYyyo8vPZ7QU6McoARYk0FWs0U39P5FgoNRGh6RRYj9SiNxX/8/qZji79nMVppmlM5ouijCOdoGkQaMAkJZpPDMFEMnMrIiMsMdEmrqoJwV18eZl0zhqu03DvzuvNqzKOChzBMZyCCxfQhFtoQRsIPMEzvMKbVVgv1rv1MW9dscqZQ/gD6/MHEySTzA==</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>

…
…

…

…

…

WRF2
<latexit sha1_base64="9wHO6zjByWrH1JEQEOEjKlQavW0=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSyCp5IUQY9FQTxWsR/QhLDZbtqlu0nY3Ygl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq+JUEtohMY9lP8CKchbRjmaa034iKRYBp71gcj3ze49UKhZHD3qaUE/gUcRCRrA2kl+tZW4Qol7uZ64U6P7Gb+Z+tW437DnQKnEKUocCbb/65Q5jkgoaacKxUgPHTrSXYakZ4TSvuKmiCSYTPKIDQyMsqPKy+e05OjXKEIWxNBVpNFd/T2RYKDUVgekUWI/VsjcT//MGqQ4vvYxFSappRBaLwpQjHaNZEGjIJCWaTw3BRDJzKyJjLDHRJq6KCcFZfnmVdJsNx244d+f11lURRxmO4QTOwIELaMEttKEDBJ7gGV7hzcqtF+vd+li0lqxi5gj+wPr8ARSpk80=</latexit><latexit sha1_base64="9wHO6zjByWrH1JEQEOEjKlQavW0=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSyCp5IUQY9FQTxWsR/QhLDZbtqlu0nY3Ygl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq+JUEtohMY9lP8CKchbRjmaa034iKRYBp71gcj3ze49UKhZHD3qaUE/gUcRCRrA2kl+tZW4Qol7uZ64U6P7Gb+Z+tW437DnQKnEKUocCbb/65Q5jkgoaacKxUgPHTrSXYakZ4TSvuKmiCSYTPKIDQyMsqPKy+e05OjXKEIWxNBVpNFd/T2RYKDUVgekUWI/VsjcT//MGqQ4vvYxFSappRBaLwpQjHaNZEGjIJCWaTw3BRDJzKyJjLDHRJq6KCcFZfnmVdJsNx244d+f11lURRxmO4QTOwIELaMEttKEDBJ7gGV7hzcqtF+vd+li0lqxi5gj+wPr8ARSpk80=</latexit><latexit sha1_base64="9wHO6zjByWrH1JEQEOEjKlQavW0=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSyCp5IUQY9FQTxWsR/QhLDZbtqlu0nY3Ygl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq+JUEtohMY9lP8CKchbRjmaa034iKRYBp71gcj3ze49UKhZHD3qaUE/gUcRCRrA2kl+tZW4Qol7uZ64U6P7Gb+Z+tW437DnQKnEKUocCbb/65Q5jkgoaacKxUgPHTrSXYakZ4TSvuKmiCSYTPKIDQyMsqPKy+e05OjXKEIWxNBVpNFd/T2RYKDUVgekUWI/VsjcT//MGqQ4vvYxFSappRBaLwpQjHaNZEGjIJCWaTw3BRDJzKyJjLDHRJq6KCcFZfnmVdJsNx244d+f11lURRxmO4QTOwIELaMEttKEDBJ7gGV7hzcqtF+vd+li0lqxi5gj+wPr8ARSpk80=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="sgAlkIUhGA2QF4tZLgtZjtnRaIA=">AAAB8HicbZBLSwMxFIXv1FetVcdu3QSL4KrMdKNLQRCXVewDOsOQSTNtaJIZkoxYhvkrblwo4q9x578xfSy09UDg45yEe3PijDNtPO/bqWxt7+zuVfdrB/XDo2P3pN7Taa4I7ZKUp2oQY005k7RrmOF0kCmKRcxpP57ezPP+E1WapfLRzDIaCjyWLGEEG2tFbqMI4gT1y6gIlEAPt1G7jNym1/IWQpvgr6AJK3Ui9ysYpSQXVBrCsdZD38tMWGBlGOG0rAW5phkmUzymQ4sSC6rDYrF7ic6tM0JJquyRBi3c3y8KLLSeidjeFNhM9Ho2N//LhrlJrsKCySw3VJLloCTnyKRoXgQaMUWJ4TMLmChmd0VkghUmxtZVsyX461/ehF675Xst/96DKpzCGVyAD5dwDXfQgS4QeIYXeIN3p3RenY9lXRVn1VsD/sj5/AG4Y5Jn</latexit><latexit sha1_base64="sgAlkIUhGA2QF4tZLgtZjtnRaIA=">AAAB8HicbZBLSwMxFIXv1FetVcdu3QSL4KrMdKNLQRCXVewDOsOQSTNtaJIZkoxYhvkrblwo4q9x578xfSy09UDg45yEe3PijDNtPO/bqWxt7+zuVfdrB/XDo2P3pN7Taa4I7ZKUp2oQY005k7RrmOF0kCmKRcxpP57ezPP+E1WapfLRzDIaCjyWLGEEG2tFbqMI4gT1y6gIlEAPt1G7jNym1/IWQpvgr6AJK3Ui9ysYpSQXVBrCsdZD38tMWGBlGOG0rAW5phkmUzymQ4sSC6rDYrF7ic6tM0JJquyRBi3c3y8KLLSeidjeFNhM9Ho2N//LhrlJrsKCySw3VJLloCTnyKRoXgQaMUWJ4TMLmChmd0VkghUmxtZVsyX461/ehF675Xst/96DKpzCGVyAD5dwDXfQgS4QeIYXeIN3p3RenY9lXRVn1VsD/sj5/AG4Y5Jn</latexit><latexit sha1_base64="ossnSFo/cDzLT/2YSR1Npl+GWLY=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVJJe9FgUxGMV+wFNCJvtpl26m4TdjVhC/ooXD4p49Y9489+4bXPQ1gcDj/dmmJkXppwp7Tjf1tr6xubWdmWnuru3f3BoH9W6KskkoR2S8ET2Q6woZzHtaKY57aeSYhFy2gsn1zO/90ilYkn8oKcp9QUexSxiBGsjBXYt98II9Yog96RA9zdBswjsutNw5kCrxC1JHUq0A/vLGyYkEzTWhGOlBq6Taj/HUjPCaVH1MkVTTCZ4RAeGxlhQ5efz2wt0ZpQhihJpKtZorv6eyLFQaipC0ymwHqtlbyb+5w0yHV36OYvTTNOYLBZFGUc6QbMg0JBJSjSfGoKJZOZWRMZYYqJNXFUTgrv88irpNhuu03DvnHrrqoyjAidwCufgwgW04Bba0AECT/AMr/BmFdaL9W59LFrXrHLmGP7A+vwBE2mTyQ==</latexit><latexit sha1_base64="9wHO6zjByWrH1JEQEOEjKlQavW0=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSyCp5IUQY9FQTxWsR/QhLDZbtqlu0nY3Ygl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq+JUEtohMY9lP8CKchbRjmaa034iKRYBp71gcj3ze49UKhZHD3qaUE/gUcRCRrA2kl+tZW4Qol7uZ64U6P7Gb+Z+tW437DnQKnEKUocCbb/65Q5jkgoaacKxUgPHTrSXYakZ4TSvuKmiCSYTPKIDQyMsqPKy+e05OjXKEIWxNBVpNFd/T2RYKDUVgekUWI/VsjcT//MGqQ4vvYxFSappRBaLwpQjHaNZEGjIJCWaTw3BRDJzKyJjLDHRJq6KCcFZfnmVdJsNx244d+f11lURRxmO4QTOwIELaMEttKEDBJ7gGV7hzcqtF+vd+li0lqxi5gj+wPr8ARSpk80=</latexit><latexit sha1_base64="9wHO6zjByWrH1JEQEOEjKlQavW0=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSyCp5IUQY9FQTxWsR/QhLDZbtqlu0nY3Ygl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq+JUEtohMY9lP8CKchbRjmaa034iKRYBp71gcj3ze49UKhZHD3qaUE/gUcRCRrA2kl+tZW4Qol7uZ64U6P7Gb+Z+tW437DnQKnEKUocCbb/65Q5jkgoaacKxUgPHTrSXYakZ4TSvuKmiCSYTPKIDQyMsqPKy+e05OjXKEIWxNBVpNFd/T2RYKDUVgekUWI/VsjcT//MGqQ4vvYxFSappRBaLwpQjHaNZEGjIJCWaTw3BRDJzKyJjLDHRJq6KCcFZfnmVdJsNx244d+f11lURRxmO4QTOwIELaMEttKEDBJ7gGV7hzcqtF+vd+li0lqxi5gj+wPr8ARSpk80=</latexit><latexit sha1_base64="9wHO6zjByWrH1JEQEOEjKlQavW0=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSyCp5IUQY9FQTxWsR/QhLDZbtqlu0nY3Ygl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq+JUEtohMY9lP8CKchbRjmaa034iKRYBp71gcj3ze49UKhZHD3qaUE/gUcRCRrA2kl+tZW4Qol7uZ64U6P7Gb+Z+tW437DnQKnEKUocCbb/65Q5jkgoaacKxUgPHTrSXYakZ4TSvuKmiCSYTPKIDQyMsqPKy+e05OjXKEIWxNBVpNFd/T2RYKDUVgekUWI/VsjcT//MGqQ4vvYxFSappRBaLwpQjHaNZEGjIJCWaTw3BRDJzKyJjLDHRJq6KCcFZfnmVdJsNx244d+f11lURRxmO4QTOwIELaMEttKEDBJ7gGV7hzcqtF+vd+li0lqxi5gj+wPr8ARSpk80=</latexit><latexit sha1_base64="9wHO6zjByWrH1JEQEOEjKlQavW0=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSyCp5IUQY9FQTxWsR/QhLDZbtqlu0nY3Ygl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq+JUEtohMY9lP8CKchbRjmaa034iKRYBp71gcj3ze49UKhZHD3qaUE/gUcRCRrA2kl+tZW4Qol7uZ64U6P7Gb+Z+tW437DnQKnEKUocCbb/65Q5jkgoaacKxUgPHTrSXYakZ4TSvuKmiCSYTPKIDQyMsqPKy+e05OjXKEIWxNBVpNFd/T2RYKDUVgekUWI/VsjcT//MGqQ4vvYxFSappRBaLwpQjHaNZEGjIJCWaTw3BRDJzKyJjLDHRJq6KCcFZfnmVdJsNx244d+f11lURRxmO4QTOwIELaMEttKEDBJ7gGV7hzcqtF+vd+li0lqxi5gj+wPr8ARSpk80=</latexit><latexit sha1_base64="9wHO6zjByWrH1JEQEOEjKlQavW0=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSyCp5IUQY9FQTxWsR/QhLDZbtqlu0nY3Ygl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq+JUEtohMY9lP8CKchbRjmaa034iKRYBp71gcj3ze49UKhZHD3qaUE/gUcRCRrA2kl+tZW4Qol7uZ64U6P7Gb+Z+tW437DnQKnEKUocCbb/65Q5jkgoaacKxUgPHTrSXYakZ4TSvuKmiCSYTPKIDQyMsqPKy+e05OjXKEIWxNBVpNFd/T2RYKDUVgekUWI/VsjcT//MGqQ4vvYxFSappRBaLwpQjHaNZEGjIJCWaTw3BRDJzKyJjLDHRJq6KCcFZfnmVdJsNx244d+f11lURRxmO4QTOwIELaMEttKEDBJ7gGV7hzcqtF+vd+li0lqxi5gj+wPr8ARSpk80=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="sgAlkIUhGA2QF4tZLgtZjtnRaIA=">AAAB8HicbZBLSwMxFIXv1FetVcdu3QSL4KrMdKNLQRCXVewDOsOQSTNtaJIZkoxYhvkrblwo4q9x578xfSy09UDg45yEe3PijDNtPO/bqWxt7+zuVfdrB/XDo2P3pN7Taa4I7ZKUp2oQY005k7RrmOF0kCmKRcxpP57ezPP+E1WapfLRzDIaCjyWLGEEG2tFbqMI4gT1y6gIlEAPt1G7jNym1/IWQpvgr6AJK3Ui9ysYpSQXVBrCsdZD38tMWGBlGOG0rAW5phkmUzymQ4sSC6rDYrF7ic6tM0JJquyRBi3c3y8KLLSeidjeFNhM9Ho2N//LhrlJrsKCySw3VJLloCTnyKRoXgQaMUWJ4TMLmChmd0VkghUmxtZVsyX461/ehF675Xst/96DKpzCGVyAD5dwDXfQgS4QeIYXeIN3p3RenY9lXRVn1VsD/sj5/AG4Y5Jn</latexit><latexit sha1_base64="sgAlkIUhGA2QF4tZLgtZjtnRaIA=">AAAB8HicbZBLSwMxFIXv1FetVcdu3QSL4KrMdKNLQRCXVewDOsOQSTNtaJIZkoxYhvkrblwo4q9x578xfSy09UDg45yEe3PijDNtPO/bqWxt7+zuVfdrB/XDo2P3pN7Taa4I7ZKUp2oQY005k7RrmOF0kCmKRcxpP57ezPP+E1WapfLRzDIaCjyWLGEEG2tFbqMI4gT1y6gIlEAPt1G7jNym1/IWQpvgr6AJK3Ui9ysYpSQXVBrCsdZD38tMWGBlGOG0rAW5phkmUzymQ4sSC6rDYrF7ic6tM0JJquyRBi3c3y8KLLSeidjeFNhM9Ho2N//LhrlJrsKCySw3VJLloCTnyKRoXgQaMUWJ4TMLmChmd0VkghUmxtZVsyX461/ehF675Xst/96DKpzCGVyAD5dwDXfQgS4QeIYXeIN3p3RenY9lXRVn1VsD/sj5/AG4Y5Jn</latexit><latexit sha1_base64="ossnSFo/cDzLT/2YSR1Npl+GWLY=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVJJe9FgUxGMV+wFNCJvtpl26m4TdjVhC/ooXD4p49Y9489+4bXPQ1gcDj/dmmJkXppwp7Tjf1tr6xubWdmWnuru3f3BoH9W6KskkoR2S8ET2Q6woZzHtaKY57aeSYhFy2gsn1zO/90ilYkn8oKcp9QUexSxiBGsjBXYt98II9Yog96RA9zdBswjsutNw5kCrxC1JHUq0A/vLGyYkEzTWhGOlBq6Taj/HUjPCaVH1MkVTTCZ4RAeGxlhQ5efz2wt0ZpQhihJpKtZorv6eyLFQaipC0ymwHqtlbyb+5w0yHV36OYvTTNOYLBZFGUc6QbMg0JBJSjSfGoKJZOZWRMZYYqJNXFUTgrv88irpNhuu03DvnHrrqoyjAidwCufgwgW04Bba0AECT/AMr/BmFdaL9W59LFrXrHLmGP7A+vwBE2mTyQ==</latexit><latexit sha1_base64="9wHO6zjByWrH1JEQEOEjKlQavW0=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSyCp5IUQY9FQTxWsR/QhLDZbtqlu0nY3Ygl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq+JUEtohMY9lP8CKchbRjmaa034iKRYBp71gcj3ze49UKhZHD3qaUE/gUcRCRrA2kl+tZW4Qol7uZ64U6P7Gb+Z+tW437DnQKnEKUocCbb/65Q5jkgoaacKxUgPHTrSXYakZ4TSvuKmiCSYTPKIDQyMsqPKy+e05OjXKEIWxNBVpNFd/T2RYKDUVgekUWI/VsjcT//MGqQ4vvYxFSappRBaLwpQjHaNZEGjIJCWaTw3BRDJzKyJjLDHRJq6KCcFZfnmVdJsNx244d+f11lURRxmO4QTOwIELaMEttKEDBJ7gGV7hzcqtF+vd+li0lqxi5gj+wPr8ARSpk80=</latexit><latexit sha1_base64="9wHO6zjByWrH1JEQEOEjKlQavW0=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSyCp5IUQY9FQTxWsR/QhLDZbtqlu0nY3Ygl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq+JUEtohMY9lP8CKchbRjmaa034iKRYBp71gcj3ze49UKhZHD3qaUE/gUcRCRrA2kl+tZW4Qol7uZ64U6P7Gb+Z+tW437DnQKnEKUocCbb/65Q5jkgoaacKxUgPHTrSXYakZ4TSvuKmiCSYTPKIDQyMsqPKy+e05OjXKEIWxNBVpNFd/T2RYKDUVgekUWI/VsjcT//MGqQ4vvYxFSappRBaLwpQjHaNZEGjIJCWaTw3BRDJzKyJjLDHRJq6KCcFZfnmVdJsNx244d+f11lURRxmO4QTOwIELaMEttKEDBJ7gGV7hzcqtF+vd+li0lqxi5gj+wPr8ARSpk80=</latexit><latexit sha1_base64="9wHO6zjByWrH1JEQEOEjKlQavW0=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSyCp5IUQY9FQTxWsR/QhLDZbtqlu0nY3Ygl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq+JUEtohMY9lP8CKchbRjmaa034iKRYBp71gcj3ze49UKhZHD3qaUE/gUcRCRrA2kl+tZW4Qol7uZ64U6P7Gb+Z+tW437DnQKnEKUocCbb/65Q5jkgoaacKxUgPHTrSXYakZ4TSvuKmiCSYTPKIDQyMsqPKy+e05OjXKEIWxNBVpNFd/T2RYKDUVgekUWI/VsjcT//MGqQ4vvYxFSappRBaLwpQjHaNZEGjIJCWaTw3BRDJzKyJjLDHRJq6KCcFZfnmVdJsNx244d+f11lURRxmO4QTOwIELaMEttKEDBJ7gGV7hzcqtF+vd+li0lqxi5gj+wPr8ARSpk80=</latexit><latexit sha1_base64="9wHO6zjByWrH1JEQEOEjKlQavW0=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSyCp5IUQY9FQTxWsR/QhLDZbtqlu0nY3Ygl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq+JUEtohMY9lP8CKchbRjmaa034iKRYBp71gcj3ze49UKhZHD3qaUE/gUcRCRrA2kl+tZW4Qol7uZ64U6P7Gb+Z+tW437DnQKnEKUocCbb/65Q5jkgoaacKxUgPHTrSXYakZ4TSvuKmiCSYTPKIDQyMsqPKy+e05OjXKEIWxNBVpNFd/T2RYKDUVgekUWI/VsjcT//MGqQ4vvYxFSappRBaLwpQjHaNZEGjIJCWaTw3BRDJzKyJjLDHRJq6KCcFZfnmVdJsNx244d+f11lURRxmO4QTOwIELaMEttKEDBJ7gGV7hzcqtF+vd+li0lqxi5gj+wPr8ARSpk80=</latexit><latexit sha1_base64="9wHO6zjByWrH1JEQEOEjKlQavW0=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSyCp5IUQY9FQTxWsR/QhLDZbtqlu0nY3Ygl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq+JUEtohMY9lP8CKchbRjmaa034iKRYBp71gcj3ze49UKhZHD3qaUE/gUcRCRrA2kl+tZW4Qol7uZ64U6P7Gb+Z+tW437DnQKnEKUocCbb/65Q5jkgoaacKxUgPHTrSXYakZ4TSvuKmiCSYTPKIDQyMsqPKy+e05OjXKEIWxNBVpNFd/T2RYKDUVgekUWI/VsjcT//MGqQ4vvYxFSappRBaLwpQjHaNZEGjIJCWaTw3BRDJzKyJjLDHRJq6KCcFZfnmVdJsNx244d+f11lURRxmO4QTOwIELaMEttKEDBJ7gGV7hzcqtF+vd+li0lqxi5gj+wPr8ARSpk80=</latexit><latexit sha1_base64="9wHO6zjByWrH1JEQEOEjKlQavW0=">AAAB+3icbVBNS8NAEJ3Ur1q/aj16WSyCp5IUQY9FQTxWsR/QhLDZbtqlu0nY3Ygl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq+JUEtohMY9lP8CKchbRjmaa034iKRYBp71gcj3ze49UKhZHD3qaUE/gUcRCRrA2kl+tZW4Qol7uZ64U6P7Gb+Z+tW437DnQKnEKUocCbb/65Q5jkgoaacKxUgPHTrSXYakZ4TSvuKmiCSYTPKIDQyMsqPKy+e05OjXKEIWxNBVpNFd/T2RYKDUVgekUWI/VsjcT//MGqQ4vvYxFSappRBaLwpQjHaNZEGjIJCWaTw3BRDJzKyJjLDHRJq6KCcFZfnmVdJsNx244d+f11lURRxmO4QTOwIELaMEttKEDBJ7gGV7hzcqtF+vd+li0lqxi5gj+wPr8ARSpk80=</latexit>

1st Analog Combiner 

2nd Analog Combiner

WBB
<latexit sha1_base64="HXWwp6C60mKNvleclsrbAhaNTjg=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeiz14rGC/YAmhM120y7d3YTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nY3Nre2d3cpedf/g8OjYPTnt6DRXhLZJylPVi7GmnEnaNsxw2ssUxSLmtBuP7+d+d0KVZql8MtOMhgIPJUsYwcZKkesWQZyg7iwqAiVQszmL3JpX9xZA68QvSQ1KtCL3KxikJBdUGsKx1n3fy0xYYGUY4XRWDXJNM0zGeEj7lkosqA6LxeUzdGmVAUpSZUsatFB/TxRYaD0Vse0U2Iz0qjcX//P6uUnuwoLJLDdUkuWiJOfIpGgeAxowRYnhU0swUczeisgIK0yMDatqQ/BXX14nneu679X9x5tao1nGUYFzuIAr8OEWGvAALWgDgQk8wyu8OYXz4rw7H8vWDaecOYM/cD5/AMRfkxQ=</latexit><latexit sha1_base64="HXWwp6C60mKNvleclsrbAhaNTjg=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeiz14rGC/YAmhM120y7d3YTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nY3Nre2d3cpedf/g8OjYPTnt6DRXhLZJylPVi7GmnEnaNsxw2ssUxSLmtBuP7+d+d0KVZql8MtOMhgIPJUsYwcZKkesWQZyg7iwqAiVQszmL3JpX9xZA68QvSQ1KtCL3KxikJBdUGsKx1n3fy0xYYGUY4XRWDXJNM0zGeEj7lkosqA6LxeUzdGmVAUpSZUsatFB/TxRYaD0Vse0U2Iz0qjcX//P6uUnuwoLJLDdUkuWiJOfIpGgeAxowRYnhU0swUczeisgIK0yMDatqQ/BXX14nneu679X9x5tao1nGUYFzuIAr8OEWGvAALWgDgQk8wyu8OYXz4rw7H8vWDaecOYM/cD5/AMRfkxQ=</latexit><latexit sha1_base64="HXWwp6C60mKNvleclsrbAhaNTjg=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeiz14rGC/YAmhM120y7d3YTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nY3Nre2d3cpedf/g8OjYPTnt6DRXhLZJylPVi7GmnEnaNsxw2ssUxSLmtBuP7+d+d0KVZql8MtOMhgIPJUsYwcZKkesWQZyg7iwqAiVQszmL3JpX9xZA68QvSQ1KtCL3KxikJBdUGsKx1n3fy0xYYGUY4XRWDXJNM0zGeEj7lkosqA6LxeUzdGmVAUpSZUsatFB/TxRYaD0Vse0U2Iz0qjcX//P6uUnuwoLJLDdUkuWiJOfIpGgeAxowRYnhU0swUczeisgIK0yMDatqQ/BXX14nneu679X9x5tao1nGUYFzuIAr8OEWGvAALWgDgQk8wyu8OYXz4rw7H8vWDaecOYM/cD5/AMRfkxQ=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="dRsAMiDxs5ciVXGmnQ0d9WsFlaY=">AAAB7nicbZBPS8MwGMbfzn9zTq1evQSH4Gm0XvQo8+JxgvsDaylplm5hSVqSdDBKv4kXD4r4cbz5bUy3HXTzgcCP50l43zxxxpk2nvft1HZ29/YP6oeNo+bxyal71uzrNFeE9kjKUzWMsaacSdozzHA6zBTFIuZ0EM8eqnwwp0qzVD6bRUZDgSeSJYxgY63IdYsgTtCgjIpACdTplJHb8treUmgb/DW0YK1u5H4F45TkgkpDONZ65HuZCQusDCOclo0g1zTDZIYndGRRYkF1WCw3L9GVdcYoSZU90qCl+/tFgYXWCxHbmwKbqd7MKvO/bJSb5C4smMxyQyVZDUpyjkyKqhrQmClKDF9YwEQxuysiU6wwMbashi3B3/zyNvRv2r7X9p88qMMFXMI1+HAL9/AIXegBgTm8wBu8O4Xz6nys6qo5697O4Y+czx9vv5Gw</latexit><latexit sha1_base64="dRsAMiDxs5ciVXGmnQ0d9WsFlaY=">AAAB7nicbZBPS8MwGMbfzn9zTq1evQSH4Gm0XvQo8+JxgvsDaylplm5hSVqSdDBKv4kXD4r4cbz5bUy3HXTzgcCP50l43zxxxpk2nvft1HZ29/YP6oeNo+bxyal71uzrNFeE9kjKUzWMsaacSdozzHA6zBTFIuZ0EM8eqnwwp0qzVD6bRUZDgSeSJYxgY63IdYsgTtCgjIpACdTplJHb8treUmgb/DW0YK1u5H4F45TkgkpDONZ65HuZCQusDCOclo0g1zTDZIYndGRRYkF1WCw3L9GVdcYoSZU90qCl+/tFgYXWCxHbmwKbqd7MKvO/bJSb5C4smMxyQyVZDUpyjkyKqhrQmClKDF9YwEQxuysiU6wwMbashi3B3/zyNvRv2r7X9p88qMMFXMI1+HAL9/AIXegBgTm8wBu8O4Xz6nys6qo5697O4Y+czx9vv5Gw</latexit><latexit sha1_base64="eQIWCopRw8W/wefPrx+fRvNynqY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0m86LHUi8cK9gOaUDbbTbt0dxN2N4US8k+8eFDEq//Em//GbZuDtj4YeLw3w8y8KOVMG8/7dipb2zu7e9X92sHh0fGJe3rW1UmmCO2QhCeqH2FNOZO0Y5jhtJ8qikXEaS+a3i/83owqzRL5ZOYpDQUeSxYzgo2Vhq6bB1GMesUwD5RArVYxdOtew1sCbRK/JHUo0R66X8EoIZmg0hCOtR74XmrCHCvDCKdFLcg0TTGZ4jEdWCqxoDrMl5cX6MoqIxQnypY0aKn+nsix0HouItspsJnodW8h/ucNMhPfhTmTaWaoJKtFccaRSdAiBjRiihLD55Zgopi9FZEJVpgYG1bNhuCvv7xJujcN32v4j1692SrjqMIFXMI1+HALTXiANnSAwAye4RXenNx5cd6dj1VrxSlnzuEPnM8fwx+TEA==</latexit><latexit sha1_base64="HXWwp6C60mKNvleclsrbAhaNTjg=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeiz14rGC/YAmhM120y7d3YTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nY3Nre2d3cpedf/g8OjYPTnt6DRXhLZJylPVi7GmnEnaNsxw2ssUxSLmtBuP7+d+d0KVZql8MtOMhgIPJUsYwcZKkesWQZyg7iwqAiVQszmL3JpX9xZA68QvSQ1KtCL3KxikJBdUGsKx1n3fy0xYYGUY4XRWDXJNM0zGeEj7lkosqA6LxeUzdGmVAUpSZUsatFB/TxRYaD0Vse0U2Iz0qjcX//P6uUnuwoLJLDdUkuWiJOfIpGgeAxowRYnhU0swUczeisgIK0yMDatqQ/BXX14nneu679X9x5tao1nGUYFzuIAr8OEWGvAALWgDgQk8wyu8OYXz4rw7H8vWDaecOYM/cD5/AMRfkxQ=</latexit><latexit sha1_base64="HXWwp6C60mKNvleclsrbAhaNTjg=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeiz14rGC/YAmhM120y7d3YTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nY3Nre2d3cpedf/g8OjYPTnt6DRXhLZJylPVi7GmnEnaNsxw2ssUxSLmtBuP7+d+d0KVZql8MtOMhgIPJUsYwcZKkesWQZyg7iwqAiVQszmL3JpX9xZA68QvSQ1KtCL3KxikJBdUGsKx1n3fy0xYYGUY4XRWDXJNM0zGeEj7lkosqA6LxeUzdGmVAUpSZUsatFB/TxRYaD0Vse0U2Iz0qjcX//P6uUnuwoLJLDdUkuWiJOfIpGgeAxowRYnhU0swUczeisgIK0yMDatqQ/BXX14nneu679X9x5tao1nGUYFzuIAr8OEWGvAALWgDgQk8wyu8OYXz4rw7H8vWDaecOYM/cD5/AMRfkxQ=</latexit><latexit sha1_base64="HXWwp6C60mKNvleclsrbAhaNTjg=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeiz14rGC/YAmhM120y7d3YTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nY3Nre2d3cpedf/g8OjYPTnt6DRXhLZJylPVi7GmnEnaNsxw2ssUxSLmtBuP7+d+d0KVZql8MtOMhgIPJUsYwcZKkesWQZyg7iwqAiVQszmL3JpX9xZA68QvSQ1KtCL3KxikJBdUGsKx1n3fy0xYYGUY4XRWDXJNM0zGeEj7lkosqA6LxeUzdGmVAUpSZUsatFB/TxRYaD0Vse0U2Iz0qjcX//P6uUnuwoLJLDdUkuWiJOfIpGgeAxowRYnhU0swUczeisgIK0yMDatqQ/BXX14nneu679X9x5tao1nGUYFzuIAr8OEWGvAALWgDgQk8wyu8OYXz4rw7H8vWDaecOYM/cD5/AMRfkxQ=</latexit><latexit sha1_base64="HXWwp6C60mKNvleclsrbAhaNTjg=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeiz14rGC/YAmhM120y7d3YTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nY3Nre2d3cpedf/g8OjYPTnt6DRXhLZJylPVi7GmnEnaNsxw2ssUxSLmtBuP7+d+d0KVZql8MtOMhgIPJUsYwcZKkesWQZyg7iwqAiVQszmL3JpX9xZA68QvSQ1KtCL3KxikJBdUGsKx1n3fy0xYYGUY4XRWDXJNM0zGeEj7lkosqA6LxeUzdGmVAUpSZUsatFB/TxRYaD0Vse0U2Iz0qjcX//P6uUnuwoLJLDdUkuWiJOfIpGgeAxowRYnhU0swUczeisgIK0yMDatqQ/BXX14nneu679X9x5tao1nGUYFzuIAr8OEWGvAALWgDgQk8wyu8OYXz4rw7H8vWDaecOYM/cD5/AMRfkxQ=</latexit><latexit sha1_base64="HXWwp6C60mKNvleclsrbAhaNTjg=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeiz14rGC/YAmhM120y7d3YTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nY3Nre2d3cpedf/g8OjYPTnt6DRXhLZJylPVi7GmnEnaNsxw2ssUxSLmtBuP7+d+d0KVZql8MtOMhgIPJUsYwcZKkesWQZyg7iwqAiVQszmL3JpX9xZA68QvSQ1KtCL3KxikJBdUGsKx1n3fy0xYYGUY4XRWDXJNM0zGeEj7lkosqA6LxeUzdGmVAUpSZUsatFB/TxRYaD0Vse0U2Iz0qjcX//P6uUnuwoLJLDdUkuWiJOfIpGgeAxowRYnhU0swUczeisgIK0yMDatqQ/BXX14nneu679X9x5tao1nGUYFzuIAr8OEWGvAALWgDgQk8wyu8OYXz4rw7H8vWDaecOYM/cD5/AMRfkxQ=</latexit><latexit sha1_base64="HXWwp6C60mKNvleclsrbAhaNTjg=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ4KokIeiz14rGC/YAmhM120y7d3YTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvzjjTxvO+nY3Nre2d3cpedf/g8OjYPTnt6DRXhLZJylPVi7GmnEnaNsxw2ssUxSLmtBuP7+d+d0KVZql8MtOMhgIPJUsYwcZKkesWQZyg7iwqAiVQszmL3JpX9xZA68QvSQ1KtCL3KxikJBdUGsKx1n3fy0xYYGUY4XRWDXJNM0zGeEj7lkosqA6LxeUzdGmVAUpSZUsatFB/TxRYaD0Vse0U2Iz0qjcX//P6uUnuwoLJLDdUkuWiJOfIpGgeAxowRYnhU0swUczeisgIK0yMDatqQ/BXX14nneu679X9x5tao1nGUYFzuIAr8OEWGvAALWgDgQk8wyu8OYXz4rw7H8vWDaecOYM/cD5/AMRfkxQ=</latexit>

Low Resolution 

(i) W?
RF1

= [U1:NuU?]
<latexit sha1_base64="t/oIaXbWcqdTlQhhKjerdZ83IhM="></latexit><latexit sha1_base64="t/oIaXbWcqdTlQhhKjerdZ83IhM="></latexit><latexit sha1_base64="t/oIaXbWcqdTlQhhKjerdZ83IhM="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="0T5Vih5w4O5vkoK5q6cLvmiHOUA=">AAACHnicbZDLSgMxGIX/qbdaq45u3QSLUDdlxo0iCAVBXEkVe4HOOGTSTBuauZBkhDKMj+PGV3GjoKhPY3oRtPVA4Ms5Ccl//IQzqSzr0ygsLa+srhXXSxvlza1tc6fcknEqCG2SmMei42NJOYtoUzHFaScRFIc+p21/eD7O2/dUSBZHt2qUUDfE/YgFjGClLc+sV9nhQ+b4AWrnXpY5IkQ3F7ln53eOVFigM9SdpE2d2qdXXpqjn72TUJG4nlmxatZEaBHsGVRgpoZnvjq9mKQhjRThWMqubSXKzbBQjHCal5xU0gSTIe7TrsYIh1S62WTSHB1op4eCWOgVKTRxf9/IcCjlKPT1yRCrgZzPxuZ/WTdVwYmbsShJFY3I9KEg5UjFaFwb6jFBieIjDZgIpv+KyAALTJQut6RLsOdHXoTWUc3WfG1BEfZgH6pgwzHU4RIa0AQCj/AMb/BuPBkvxse0roIx620X/sj4+gYpZ6R1</latexit><latexit sha1_base64="0T5Vih5w4O5vkoK5q6cLvmiHOUA=">AAACHnicbZDLSgMxGIX/qbdaq45u3QSLUDdlxo0iCAVBXEkVe4HOOGTSTBuauZBkhDKMj+PGV3GjoKhPY3oRtPVA4Ms5Ccl//IQzqSzr0ygsLa+srhXXSxvlza1tc6fcknEqCG2SmMei42NJOYtoUzHFaScRFIc+p21/eD7O2/dUSBZHt2qUUDfE/YgFjGClLc+sV9nhQ+b4AWrnXpY5IkQ3F7ln53eOVFigM9SdpE2d2qdXXpqjn72TUJG4nlmxatZEaBHsGVRgpoZnvjq9mKQhjRThWMqubSXKzbBQjHCal5xU0gSTIe7TrsYIh1S62WTSHB1op4eCWOgVKTRxf9/IcCjlKPT1yRCrgZzPxuZ/WTdVwYmbsShJFY3I9KEg5UjFaFwb6jFBieIjDZgIpv+KyAALTJQut6RLsOdHXoTWUc3WfG1BEfZgH6pgwzHU4RIa0AQCj/AMb/BuPBkvxse0roIx620X/sj4+gYpZ6R1</latexit><latexit sha1_base64="/RSSw20FgIfUTenSEzYDqNbmWOI="></latexit><latexit sha1_base64="t/oIaXbWcqdTlQhhKjerdZ83IhM="></latexit><latexit sha1_base64="t/oIaXbWcqdTlQhhKjerdZ83IhM="></latexit><latexit sha1_base64="t/oIaXbWcqdTlQhhKjerdZ83IhM="></latexit><latexit sha1_base64="t/oIaXbWcqdTlQhhKjerdZ83IhM="></latexit><latexit sha1_base64="t/oIaXbWcqdTlQhhKjerdZ83IhM="></latexit><latexit sha1_base64="t/oIaXbWcqdTlQhhKjerdZ83IhM="></latexit>

……

(ii) W?
RF2

<latexit sha1_base64="ddujz6aN1c3VrlGWqDMR/dBG/xI=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2AR6qbMFEGXRUFcVrEX6IxDJs20oUlmSDJCGcalG1/FjQtF3PoG7nwb08tCW38IfPznHE7OHyaMKu0431ZhaXllda24XtrY3NresXf3WipOJSZNHLNYdkKkCKOCNDXVjHQSSRAPGWmHw4txvX1PpKKxuNWjhPgc9QWNKEbaWIENK5QeP2ReGMF2HmSZJzm8ucyDWn7nKY0kDOyyU3UmgovgzqAMZmoE9pfXi3HKidCYIaW6rpNoP0NSU8xIXvJSRRKEh6hPugYF4kT52eSSHB4ZpwejWJonNJy4vycyxJUa8dB0cqQHar42Nv+rdVMdnfkZFUmqicDTRVHKoI7hOBbYo5JgzUYGEJbU/BXiAZIIaxNeyYTgzp+8CK1a1TV8fVKun8/iKIIDcAgqwAWnoA6uQAM0AQaP4Bm8gjfryXqx3q2PaWvBms3sgz+yPn8AcDqZhg==</latexit><latexit sha1_base64="ddujz6aN1c3VrlGWqDMR/dBG/xI=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2AR6qbMFEGXRUFcVrEX6IxDJs20oUlmSDJCGcalG1/FjQtF3PoG7nwb08tCW38IfPznHE7OHyaMKu0431ZhaXllda24XtrY3NresXf3WipOJSZNHLNYdkKkCKOCNDXVjHQSSRAPGWmHw4txvX1PpKKxuNWjhPgc9QWNKEbaWIENK5QeP2ReGMF2HmSZJzm8ucyDWn7nKY0kDOyyU3UmgovgzqAMZmoE9pfXi3HKidCYIaW6rpNoP0NSU8xIXvJSRRKEh6hPugYF4kT52eSSHB4ZpwejWJonNJy4vycyxJUa8dB0cqQHar42Nv+rdVMdnfkZFUmqicDTRVHKoI7hOBbYo5JgzUYGEJbU/BXiAZIIaxNeyYTgzp+8CK1a1TV8fVKun8/iKIIDcAgqwAWnoA6uQAM0AQaP4Bm8gjfryXqx3q2PaWvBms3sgz+yPn8AcDqZhg==</latexit><latexit sha1_base64="ddujz6aN1c3VrlGWqDMR/dBG/xI=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2AR6qbMFEGXRUFcVrEX6IxDJs20oUlmSDJCGcalG1/FjQtF3PoG7nwb08tCW38IfPznHE7OHyaMKu0431ZhaXllda24XtrY3NresXf3WipOJSZNHLNYdkKkCKOCNDXVjHQSSRAPGWmHw4txvX1PpKKxuNWjhPgc9QWNKEbaWIENK5QeP2ReGMF2HmSZJzm8ucyDWn7nKY0kDOyyU3UmgovgzqAMZmoE9pfXi3HKidCYIaW6rpNoP0NSU8xIXvJSRRKEh6hPugYF4kT52eSSHB4ZpwejWJonNJy4vycyxJUa8dB0cqQHar42Nv+rdVMdnfkZFUmqicDTRVHKoI7hOBbYo5JgzUYGEJbU/BXiAZIIaxNeyYTgzp+8CK1a1TV8fVKun8/iKIIDcAgqwAWnoA6uQAM0AQaP4Bm8gjfryXqx3q2PaWvBms3sgz+yPn8AcDqZhg==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="YEHk54xd3yQnO3+GI/ynFrpyjWU=">AAAB/nicbZDNS8MwGMbfzq85p1avXoJDmJfR7qJHQRCPU9wHrLWkWbqFpWlJUmGUevTiv+LFgyL+Gd78b8w+Drr5QODH8yS8eZ8w5Uxpx/m2SmvrG5tb5e3KTnV3b98+qHZUkklC2yThieyFWFHOBG1rpjntpZLiOOS0G44vp3n3gUrFEnGnJyn1YzwULGIEa2MFNqozdvqYe2GEukWQ556M0e1VETSLe09pLFFg15yGMxNaBXcBNVioFdhf3iAhWUyFJhwr1XedVPs5lpoRTouKlymaYjLGQ9o3KHBMlZ/PNinQiXEGKEqkOUKjmfv7RY5jpSZxaG7GWI/UcjY1/8v6mY7O/ZyJNNNUkPmgKONIJ2haCxowSYnmEwOYSGb+isgIS0y0Ka9iSnCXV16FTrPhGr5xoAxHcAx1cOEMLuAaWtAGAk/wAm/wbj1br9bHvK6StejtEP7I+vwB14WYEg==</latexit><latexit sha1_base64="YEHk54xd3yQnO3+GI/ynFrpyjWU=">AAAB/nicbZDNS8MwGMbfzq85p1avXoJDmJfR7qJHQRCPU9wHrLWkWbqFpWlJUmGUevTiv+LFgyL+Gd78b8w+Drr5QODH8yS8eZ8w5Uxpx/m2SmvrG5tb5e3KTnV3b98+qHZUkklC2yThieyFWFHOBG1rpjntpZLiOOS0G44vp3n3gUrFEnGnJyn1YzwULGIEa2MFNqozdvqYe2GEukWQ556M0e1VETSLe09pLFFg15yGMxNaBXcBNVioFdhf3iAhWUyFJhwr1XedVPs5lpoRTouKlymaYjLGQ9o3KHBMlZ/PNinQiXEGKEqkOUKjmfv7RY5jpSZxaG7GWI/UcjY1/8v6mY7O/ZyJNNNUkPmgKONIJ2haCxowSYnmEwOYSGb+isgIS0y0Ka9iSnCXV16FTrPhGr5xoAxHcAx1cOEMLuAaWtAGAk/wAm/wbj1br9bHvK6StejtEP7I+vwB14WYEg==</latexit><latexit sha1_base64="2jZ25m3ccX07CKscTFdWf5kGC+c=">AAACCXicbZC7TsMwFIYdrqXcAowsFhVSWaqkC4wVSIixIHqRmhA5rtNatZ3IdpCqKIwsvAoLAwix8gZsvA1umwFafsnSp/+co+PzhwmjSjvOt7W0vLK6tl7aKG9ube/s2nv7bRWnEpMWjlksuyFShFFBWppqRrqJJIiHjHTC0cWk3rknUtFY3OpxQnyOBoJGFCNtrMCGVUpPHjIvjGAnD7LMkxzeXOZBPb/zlEYSBnbFqTlTwUVwC6iAQs3A/vL6MU45ERozpFTPdRLtZ0hqihnJy16qSILwCA1Iz6BAnCg/m16Sw2Pj9GEUS/OEhlP390SGuFJjHppOjvRQzdcm5n+1XqqjMz+jIkk1EXi2KEoZ1DGcxAL7VBKs2dgAwpKav0I8RBJhbcIrmxDc+ZMXoV2vuYavnUrjvIijBA7BEagCF5yCBrgCTdACGDyCZ/AK3qwn68V6tz5mrUtWMXMA/sj6/AFu+pmC</latexit><latexit sha1_base64="ddujz6aN1c3VrlGWqDMR/dBG/xI=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2AR6qbMFEGXRUFcVrEX6IxDJs20oUlmSDJCGcalG1/FjQtF3PoG7nwb08tCW38IfPznHE7OHyaMKu0431ZhaXllda24XtrY3NresXf3WipOJSZNHLNYdkKkCKOCNDXVjHQSSRAPGWmHw4txvX1PpKKxuNWjhPgc9QWNKEbaWIENK5QeP2ReGMF2HmSZJzm8ucyDWn7nKY0kDOyyU3UmgovgzqAMZmoE9pfXi3HKidCYIaW6rpNoP0NSU8xIXvJSRRKEh6hPugYF4kT52eSSHB4ZpwejWJonNJy4vycyxJUa8dB0cqQHar42Nv+rdVMdnfkZFUmqicDTRVHKoI7hOBbYo5JgzUYGEJbU/BXiAZIIaxNeyYTgzp+8CK1a1TV8fVKun8/iKIIDcAgqwAWnoA6uQAM0AQaP4Bm8gjfryXqx3q2PaWvBms3sgz+yPn8AcDqZhg==</latexit><latexit sha1_base64="ddujz6aN1c3VrlGWqDMR/dBG/xI=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2AR6qbMFEGXRUFcVrEX6IxDJs20oUlmSDJCGcalG1/FjQtF3PoG7nwb08tCW38IfPznHE7OHyaMKu0431ZhaXllda24XtrY3NresXf3WipOJSZNHLNYdkKkCKOCNDXVjHQSSRAPGWmHw4txvX1PpKKxuNWjhPgc9QWNKEbaWIENK5QeP2ReGMF2HmSZJzm8ucyDWn7nKY0kDOyyU3UmgovgzqAMZmoE9pfXi3HKidCYIaW6rpNoP0NSU8xIXvJSRRKEh6hPugYF4kT52eSSHB4ZpwejWJonNJy4vycyxJUa8dB0cqQHar42Nv+rdVMdnfkZFUmqicDTRVHKoI7hOBbYo5JgzUYGEJbU/BXiAZIIaxNeyYTgzp+8CK1a1TV8fVKun8/iKIIDcAgqwAWnoA6uQAM0AQaP4Bm8gjfryXqx3q2PaWvBms3sgz+yPn8AcDqZhg==</latexit><latexit sha1_base64="ddujz6aN1c3VrlGWqDMR/dBG/xI=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2AR6qbMFEGXRUFcVrEX6IxDJs20oUlmSDJCGcalG1/FjQtF3PoG7nwb08tCW38IfPznHE7OHyaMKu0431ZhaXllda24XtrY3NresXf3WipOJSZNHLNYdkKkCKOCNDXVjHQSSRAPGWmHw4txvX1PpKKxuNWjhPgc9QWNKEbaWIENK5QeP2ReGMF2HmSZJzm8ucyDWn7nKY0kDOyyU3UmgovgzqAMZmoE9pfXi3HKidCYIaW6rpNoP0NSU8xIXvJSRRKEh6hPugYF4kT52eSSHB4ZpwejWJonNJy4vycyxJUa8dB0cqQHar42Nv+rdVMdnfkZFUmqicDTRVHKoI7hOBbYo5JgzUYGEJbU/BXiAZIIaxNeyYTgzp+8CK1a1TV8fVKun8/iKIIDcAgqwAWnoA6uQAM0AQaP4Bm8gjfryXqx3q2PaWvBms3sgz+yPn8AcDqZhg==</latexit><latexit sha1_base64="ddujz6aN1c3VrlGWqDMR/dBG/xI=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2AR6qbMFEGXRUFcVrEX6IxDJs20oUlmSDJCGcalG1/FjQtF3PoG7nwb08tCW38IfPznHE7OHyaMKu0431ZhaXllda24XtrY3NresXf3WipOJSZNHLNYdkKkCKOCNDXVjHQSSRAPGWmHw4txvX1PpKKxuNWjhPgc9QWNKEbaWIENK5QeP2ReGMF2HmSZJzm8ucyDWn7nKY0kDOyyU3UmgovgzqAMZmoE9pfXi3HKidCYIaW6rpNoP0NSU8xIXvJSRRKEh6hPugYF4kT52eSSHB4ZpwejWJonNJy4vycyxJUa8dB0cqQHar42Nv+rdVMdnfkZFUmqicDTRVHKoI7hOBbYo5JgzUYGEJbU/BXiAZIIaxNeyYTgzp+8CK1a1TV8fVKun8/iKIIDcAgqwAWnoA6uQAM0AQaP4Bm8gjfryXqx3q2PaWvBms3sgz+yPn8AcDqZhg==</latexit><latexit sha1_base64="ddujz6aN1c3VrlGWqDMR/dBG/xI=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2AR6qbMFEGXRUFcVrEX6IxDJs20oUlmSDJCGcalG1/FjQtF3PoG7nwb08tCW38IfPznHE7OHyaMKu0431ZhaXllda24XtrY3NresXf3WipOJSZNHLNYdkKkCKOCNDXVjHQSSRAPGWmHw4txvX1PpKKxuNWjhPgc9QWNKEbaWIENK5QeP2ReGMF2HmSZJzm8ucyDWn7nKY0kDOyyU3UmgovgzqAMZmoE9pfXi3HKidCYIaW6rpNoP0NSU8xIXvJSRRKEh6hPugYF4kT52eSSHB4ZpwejWJonNJy4vycyxJUa8dB0cqQHar42Nv+rdVMdnfkZFUmqicDTRVHKoI7hOBbYo5JgzUYGEJbU/BXiAZIIaxNeyYTgzp+8CK1a1TV8fVKun8/iKIIDcAgqwAWnoA6uQAM0AQaP4Bm8gjfryXqx3q2PaWvBms3sgz+yPn8AcDqZhg==</latexit><latexit sha1_base64="ddujz6aN1c3VrlGWqDMR/dBG/xI=">AAACCXicbZDLSgMxFIYz9VbrbdSlm2AR6qbMFEGXRUFcVrEX6IxDJs20oUlmSDJCGcalG1/FjQtF3PoG7nwb08tCW38IfPznHE7OHyaMKu0431ZhaXllda24XtrY3NresXf3WipOJSZNHLNYdkKkCKOCNDXVjHQSSRAPGWmHw4txvX1PpKKxuNWjhPgc9QWNKEbaWIENK5QeP2ReGMF2HmSZJzm8ucyDWn7nKY0kDOyyU3UmgovgzqAMZmoE9pfXi3HKidCYIaW6rpNoP0NSU8xIXvJSRRKEh6hPugYF4kT52eSSHB4ZpwejWJonNJy4vycyxJUa8dB0cqQHar42Nv+rdVMdnfkZFUmqicDTRVHKoI7hOBbYo5JgzUYGEJbU/BXiAZIIaxNeyYTgzp+8CK1a1TV8fVKun8/iKIIDcAgqwAWnoA6uQAM0AQaP4Bm8gjfryXqx3q2PaWvBms3sgz+yPn8AcDqZhg==</latexit>
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learning

learning

p(b)k,Nr
<latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="2ComkrihAwEZhuvy511a+hem7as=">AAAB7XicbZBLSwMxFIXv1Fet1Y5u3QSLUEHKjBtdCm5cSQX7gHYcMmmmDc1kQpIR6jC/xI0LRfw77vw3po+Fth4IfJyTcG9OJDnTxvO+ndLG5tb2Tnm3slfdP6i5h9WOTjNFaJukPFW9CGvKmaBtwwynPakoTiJOu9HkZpZ3n6jSLBUPZippkOCRYDEj2FgrdGvyMW9EZ0WYT87vQlWEbt1renOhdfCXUIelWqH7NRimJEuoMIRjrfu+J02QY2UY4bSoDDJNJSYTPKJ9iwInVAf5fPECnVpniOJU2SMMmru/X+Q40XqaRPZmgs1Yr2Yz87+sn5n4KsiZkJmhgiwGxRlHJkWzFtCQKUoMn1rARDG7KyJjrDAxtquKLcFf/fI6dC6avuV7D8pwDCfQAB8u4RpuoQVtIJDBC7zBu/PsvDofi7pKzrK3I/gj5/MH4ViRZA==</latexit><latexit sha1_base64="2ComkrihAwEZhuvy511a+hem7as=">AAAB7XicbZBLSwMxFIXv1Fet1Y5u3QSLUEHKjBtdCm5cSQX7gHYcMmmmDc1kQpIR6jC/xI0LRfw77vw3po+Fth4IfJyTcG9OJDnTxvO+ndLG5tb2Tnm3slfdP6i5h9WOTjNFaJukPFW9CGvKmaBtwwynPakoTiJOu9HkZpZ3n6jSLBUPZippkOCRYDEj2FgrdGvyMW9EZ0WYT87vQlWEbt1renOhdfCXUIelWqH7NRimJEuoMIRjrfu+J02QY2UY4bSoDDJNJSYTPKJ9iwInVAf5fPECnVpniOJU2SMMmru/X+Q40XqaRPZmgs1Yr2Yz87+sn5n4KsiZkJmhgiwGxRlHJkWzFtCQKUoMn1rARDG7KyJjrDAxtquKLcFf/fI6dC6avuV7D8pwDCfQAB8u4RpuoQVtIJDBC7zBu/PsvDofi7pKzrK3I/gj5/MH4ViRZA==</latexit><latexit sha1_base64="7+0A6P39ISFkhI7N6T+yyEFu11I=">AAAB+HicbZDLSsNAFIZPvNZ6adSlm8EiVJCSuNFl0Y0rqWAv0MYwmU7aoZNJmJkINeRJ3LhQxK2P4s63cdpmoa0/DHz85xzOmT9IOFPacb6tldW19Y3N0lZ5e2d3r2LvH7RVnEpCWyTmsewGWFHOBG1ppjntJpLiKOC0E4yvp/XOI5WKxeJeTxLqRXgoWMgI1sby7UrykNWC09zPxme3vsx9u+rUnZnQMrgFVKFQ07e/+oOYpBEVmnCsVM91Eu1lWGpGOM3L/VTRBJMxHtKeQYEjqrxsdniOTowzQGEszRMazdzfExmOlJpEgemMsB6pxdrU/K/WS3V46WVMJKmmgswXhSlHOkbTFNCASUo0nxjARDJzKyIjLDHRJquyCcFd/PIytM/rruE7p9q4KuIowREcQw1cuIAG3EATWkAghWd4hTfryXqx3q2PeeuKVcwcwh9Znz8xppLD</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit>

p(b)k,2Nr
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r̄Nr [n]<latexit sha1_base64="r05a8YWaBSwOmHIUf2CVptvsxyk=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJRNBl0Y0rqWAvkIYwmU7aoZNJmJkINfRJ3LhQxK2P4s63cZpmoa0/DHz85xzOmT9MOVPacb6tytr6xuZWdbu2s7u3X7cPDrsqySShHZLwRPZDrChngnY005z2U0lxHHLaCyc383rvkUrFEvGgpyn1YzwSLGIEa2MFdn0QYolkkN8FcuYJP7AbTtMphFbBLaEBpdqB/TUYJiSLqdCEY6U810m1n2OpGeF0VhtkiqaYTPCIegYFjqny8+LwGTo1zhBFiTRPaFS4vydyHCs1jUPTGWM9Vsu1uflfzct0dOXnTKSZpoIsFkUZRzpB8xTQkElKNJ8awEQycysiYywx0SarmgnBXf7yKnTPm67h+4tG67qMowrHcAJn4MIltOAW2tABAhk8wyu8WU/Wi/VufSxaK1Y5cwR/ZH3+AIp8kwA=</latexit><latexit sha1_base64="r05a8YWaBSwOmHIUf2CVptvsxyk=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJRNBl0Y0rqWAvkIYwmU7aoZNJmJkINfRJ3LhQxK2P4s63cZpmoa0/DHz85xzOmT9MOVPacb6tytr6xuZWdbu2s7u3X7cPDrsqySShHZLwRPZDrChngnY005z2U0lxHHLaCyc383rvkUrFEvGgpyn1YzwSLGIEa2MFdn0QYolkkN8FcuYJP7AbTtMphFbBLaEBpdqB/TUYJiSLqdCEY6U810m1n2OpGeF0VhtkiqaYTPCIegYFjqny8+LwGTo1zhBFiTRPaFS4vydyHCs1jUPTGWM9Vsu1uflfzct0dOXnTKSZpoIsFkUZRzpB8xTQkElKNJ8awEQycysiYywx0SarmgnBXf7yKnTPm67h+4tG67qMowrHcAJn4MIltOAW2tABAhk8wyu8WU/Wi/VufSxaK1Y5cwR/ZH3+AIp8kwA=</latexit><latexit sha1_base64="r05a8YWaBSwOmHIUf2CVptvsxyk=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJRNBl0Y0rqWAvkIYwmU7aoZNJmJkINfRJ3LhQxK2P4s63cZpmoa0/DHz85xzOmT9MOVPacb6tytr6xuZWdbu2s7u3X7cPDrsqySShHZLwRPZDrChngnY005z2U0lxHHLaCyc383rvkUrFEvGgpyn1YzwSLGIEa2MFdn0QYolkkN8FcuYJP7AbTtMphFbBLaEBpdqB/TUYJiSLqdCEY6U810m1n2OpGeF0VhtkiqaYTPCIegYFjqny8+LwGTo1zhBFiTRPaFS4vydyHCs1jUPTGWM9Vsu1uflfzct0dOXnTKSZpoIsFkUZRzpB8xTQkElKNJ8awEQycysiYywx0SarmgnBXf7yKnTPm67h+4tG67qMowrHcAJn4MIltOAW2tABAhk8wyu8WU/Wi/VufSxaK1Y5cwR/ZH3+AIp8kwA=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="+Zqw+4VsyhYheQRJLy/FcZUwKKo=">AAAB7XicbZBLSwMxFIXv1Fet1Y5u3QSL4KrMuNGl4MaVVLAPmA5DJs20oZnMkNwR6tBf4saFIv4dd/4b08dCWw8EPs5JuDcnzqUw6HnfTmVre2d3r7pfO6gfHjXc43rXZIVmvMMymel+TA2XQvEOCpS8n2tO01jyXjy5nee9J66NyNQjTnMepnSkRCIYRWtFbmMQU010VN5HehaoMHKbXstbiGyCv4ImrNSO3K/BMGNFyhUySY0JfC/HsKQaBZN8VhsUhueUTeiIBxYVTbkJy8XiM3JunSFJMm2PQrJwf78oaWrMNI3tzZTi2Kxnc/O/LCgwuQ5LofICuWLLQUkhCWZk3gIZCs0ZyqkFyrSwuxI2ppoytF3VbAn++pc3oXvZ8i0/eFCFUziDC/DhCm7gDtrQAQYFvMAbvDvPzqvzsayr4qx6O4E/cj5/ADaKkZ0=</latexit><latexit sha1_base64="+Zqw+4VsyhYheQRJLy/FcZUwKKo=">AAAB7XicbZBLSwMxFIXv1Fet1Y5u3QSL4KrMuNGl4MaVVLAPmA5DJs20oZnMkNwR6tBf4saFIv4dd/4b08dCWw8EPs5JuDcnzqUw6HnfTmVre2d3r7pfO6gfHjXc43rXZIVmvMMymel+TA2XQvEOCpS8n2tO01jyXjy5nee9J66NyNQjTnMepnSkRCIYRWtFbmMQU010VN5HehaoMHKbXstbiGyCv4ImrNSO3K/BMGNFyhUySY0JfC/HsKQaBZN8VhsUhueUTeiIBxYVTbkJy8XiM3JunSFJMm2PQrJwf78oaWrMNI3tzZTi2Kxnc/O/LCgwuQ5LofICuWLLQUkhCWZk3gIZCs0ZyqkFyrSwuxI2ppoytF3VbAn++pc3oXvZ8i0/eFCFUziDC/DhCm7gDtrQAQYFvMAbvDvPzqvzsayr4qx6O4E/cj5/ADaKkZ0=</latexit><latexit sha1_base64="gORDroiRfcYidhtTJuaS66FcERg=">AAAB+HicbZC7TsMwFIaPuZZyaYCRxaJCYqoSFhgrWJhQkehFSqPIcZ3WquNEtoNUoj4JCwMIsfIobLwNbpsBWn7J0qf/nKNz/EeZ4Nq47jdaW9/Y3Nqu7FR39/YPas7hUUenuaKsTVORql5ENBNcsrbhRrBephhJIsG60fhmVu8+MqV5Kh/MJGNBQoaSx5wSY63QqfUjorAKi7tQTX0ZhE7dbbhz4VXwSqhDqVbofPUHKc0TJg0VRGvfczMTFEQZTgWbVvu5ZhmhYzJkvkVJEqaDYn74FJ9ZZ4DjVNknDZ67vycKkmg9SSLbmRAz0su1mflfzc9NfBUUXGa5YZIuFsW5wCbFsxTwgCtGjZhYIFRxeyumI6IINTarqg3BW/7yKnQuGp7le7fevC7jqMAJnMI5eHAJTbiFFrSBQg7P8Apv6Am9oHf0sWhdQ+XMMfwR+vwBiTyS/A==</latexit><latexit sha1_base64="r05a8YWaBSwOmHIUf2CVptvsxyk=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJRNBl0Y0rqWAvkIYwmU7aoZNJmJkINfRJ3LhQxK2P4s63cZpmoa0/DHz85xzOmT9MOVPacb6tytr6xuZWdbu2s7u3X7cPDrsqySShHZLwRPZDrChngnY005z2U0lxHHLaCyc383rvkUrFEvGgpyn1YzwSLGIEa2MFdn0QYolkkN8FcuYJP7AbTtMphFbBLaEBpdqB/TUYJiSLqdCEY6U810m1n2OpGeF0VhtkiqaYTPCIegYFjqny8+LwGTo1zhBFiTRPaFS4vydyHCs1jUPTGWM9Vsu1uflfzct0dOXnTKSZpoIsFkUZRzpB8xTQkElKNJ8awEQycysiYywx0SarmgnBXf7yKnTPm67h+4tG67qMowrHcAJn4MIltOAW2tABAhk8wyu8WU/Wi/VufSxaK1Y5cwR/ZH3+AIp8kwA=</latexit><latexit sha1_base64="r05a8YWaBSwOmHIUf2CVptvsxyk=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJRNBl0Y0rqWAvkIYwmU7aoZNJmJkINfRJ3LhQxK2P4s63cZpmoa0/DHz85xzOmT9MOVPacb6tytr6xuZWdbu2s7u3X7cPDrsqySShHZLwRPZDrChngnY005z2U0lxHHLaCyc383rvkUrFEvGgpyn1YzwSLGIEa2MFdn0QYolkkN8FcuYJP7AbTtMphFbBLaEBpdqB/TUYJiSLqdCEY6U810m1n2OpGeF0VhtkiqaYTPCIegYFjqny8+LwGTo1zhBFiTRPaFS4vydyHCs1jUPTGWM9Vsu1uflfzct0dOXnTKSZpoIsFkUZRzpB8xTQkElKNJ8awEQycysiYywx0SarmgnBXf7yKnTPm67h+4tG67qMowrHcAJn4MIltOAW2tABAhk8wyu8WU/Wi/VufSxaK1Y5cwR/ZH3+AIp8kwA=</latexit><latexit sha1_base64="r05a8YWaBSwOmHIUf2CVptvsxyk=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJRNBl0Y0rqWAvkIYwmU7aoZNJmJkINfRJ3LhQxK2P4s63cZpmoa0/DHz85xzOmT9MOVPacb6tytr6xuZWdbu2s7u3X7cPDrsqySShHZLwRPZDrChngnY005z2U0lxHHLaCyc383rvkUrFEvGgpyn1YzwSLGIEa2MFdn0QYolkkN8FcuYJP7AbTtMphFbBLaEBpdqB/TUYJiSLqdCEY6U810m1n2OpGeF0VhtkiqaYTPCIegYFjqny8+LwGTo1zhBFiTRPaFS4vydyHCs1jUPTGWM9Vsu1uflfzct0dOXnTKSZpoIsFkUZRzpB8xTQkElKNJ8awEQycysiYywx0SarmgnBXf7yKnTPm67h+4tG67qMowrHcAJn4MIltOAW2tABAhk8wyu8WU/Wi/VufSxaK1Y5cwR/ZH3+AIp8kwA=</latexit><latexit sha1_base64="r05a8YWaBSwOmHIUf2CVptvsxyk=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJRNBl0Y0rqWAvkIYwmU7aoZNJmJkINfRJ3LhQxK2P4s63cZpmoa0/DHz85xzOmT9MOVPacb6tytr6xuZWdbu2s7u3X7cPDrsqySShHZLwRPZDrChngnY005z2U0lxHHLaCyc383rvkUrFEvGgpyn1YzwSLGIEa2MFdn0QYolkkN8FcuYJP7AbTtMphFbBLaEBpdqB/TUYJiSLqdCEY6U810m1n2OpGeF0VhtkiqaYTPCIegYFjqny8+LwGTo1zhBFiTRPaFS4vydyHCs1jUPTGWM9Vsu1uflfzct0dOXnTKSZpoIsFkUZRzpB8xTQkElKNJ8awEQycysiYywx0SarmgnBXf7yKnTPm67h+4tG67qMowrHcAJn4MIltOAW2tABAhk8wyu8WU/Wi/VufSxaK1Y5cwR/ZH3+AIp8kwA=</latexit><latexit sha1_base64="r05a8YWaBSwOmHIUf2CVptvsxyk=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJRNBl0Y0rqWAvkIYwmU7aoZNJmJkINfRJ3LhQxK2P4s63cZpmoa0/DHz85xzOmT9MOVPacb6tytr6xuZWdbu2s7u3X7cPDrsqySShHZLwRPZDrChngnY005z2U0lxHHLaCyc383rvkUrFEvGgpyn1YzwSLGIEa2MFdn0QYolkkN8FcuYJP7AbTtMphFbBLaEBpdqB/TUYJiSLqdCEY6U810m1n2OpGeF0VhtkiqaYTPCIegYFjqny8+LwGTo1zhBFiTRPaFS4vydyHCs1jUPTGWM9Vsu1uflfzct0dOXnTKSZpoIsFkUZRzpB8xTQkElKNJ8awEQycysiYywx0SarmgnBXf7yKnTPm67h+4tG67qMowrHcAJn4MIltOAW2tABAhk8wyu8WU/Wi/VufSxaK1Y5cwR/ZH3+AIp8kwA=</latexit><latexit sha1_base64="r05a8YWaBSwOmHIUf2CVptvsxyk=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJRNBl0Y0rqWAvkIYwmU7aoZNJmJkINfRJ3LhQxK2P4s63cZpmoa0/DHz85xzOmT9MOVPacb6tytr6xuZWdbu2s7u3X7cPDrsqySShHZLwRPZDrChngnY005z2U0lxHHLaCyc383rvkUrFEvGgpyn1YzwSLGIEa2MFdn0QYolkkN8FcuYJP7AbTtMphFbBLaEBpdqB/TUYJiSLqdCEY6U810m1n2OpGeF0VhtkiqaYTPCIegYFjqny8+LwGTo1zhBFiTRPaFS4vydyHCs1jUPTGWM9Vsu1uflfzct0dOXnTKSZpoIsFkUZRzpB8xTQkElKNJ8awEQycysiYywx0SarmgnBXf7yKnTPm67h+4tG67qMowrHcAJn4MIltOAW2tABAhk8wyu8WU/Wi/VufSxaK1Y5cwR/ZH3+AIp8kwA=</latexit>

d̄Nr [n] ⇠ CN (0,�2)
<latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="kFofBb25VPKk/0mHmYLc1UQhW3A=">AAACFXicbZBLSwMxFIXv+Ky1anXrJihCBZEZN3UpdONKFGwrdMbhTprWYJIZkoxQhvkpbvwrblwoojv/jekD8XUg8HFOQu49SSa4sb7/4c3NLywuLVdWqqu1tfWN+matY9JcU9amqUj1VYKGCa5Y23Ir2FWmGcpEsG5y2xrn3TumDU/VpR1lLJI4VHzAKVpnxfVmmKAm/bg4i3XZUxEJDZcklGhvKIqiVX7hWdnwD1w6lHh9tB/Xd/1DfyLyF4IZ7MJM53H9PeynNJdMWSrQmF7gZzYqUFtOBSurYW5YhvQWh6znUKFkJiomC5Zkzzl9Mki1O8qSifv9RYHSmJFM3M3xuOZ3Njb/y3q5HRxHBVdZbpmi048GuSA2JeO2SJ9rRq0YOUCquZuV0BvUSK3rtOpKCH6v/Bc6R4eB4wsfKrANO9CAAJpwAqdwDm2gcA+P8Awv3oP35L1O65rzZr1twQ95b59E0qFz</latexit><latexit sha1_base64="kFofBb25VPKk/0mHmYLc1UQhW3A=">AAACFXicbZBLSwMxFIXv+Ky1anXrJihCBZEZN3UpdONKFGwrdMbhTprWYJIZkoxQhvkpbvwrblwoojv/jekD8XUg8HFOQu49SSa4sb7/4c3NLywuLVdWqqu1tfWN+matY9JcU9amqUj1VYKGCa5Y23Ir2FWmGcpEsG5y2xrn3TumDU/VpR1lLJI4VHzAKVpnxfVmmKAm/bg4i3XZUxEJDZcklGhvKIqiVX7hWdnwD1w6lHh9tB/Xd/1DfyLyF4IZ7MJM53H9PeynNJdMWSrQmF7gZzYqUFtOBSurYW5YhvQWh6znUKFkJiomC5Zkzzl9Mki1O8qSifv9RYHSmJFM3M3xuOZ3Njb/y3q5HRxHBVdZbpmi048GuSA2JeO2SJ9rRq0YOUCquZuV0BvUSK3rtOpKCH6v/Bc6R4eB4wsfKrANO9CAAJpwAqdwDm2gcA+P8Awv3oP35L1O65rzZr1twQ95b59E0qFz</latexit><latexit sha1_base64="OUFKeGVla9dhZIXfTD3sAxvMgeE=">AAACIHicbZDLSgMxFIYzXmu9VV26CRZBQcqMG10Wu3FVKthW6IzDmTRtg0lmSDJCGeZR3Pgqblwoojt9GtMLoq0HAh//fw45548SzrRx3U9nYXFpeWW1sFZc39jc2i7t7LZ0nCpCmyTmsbqJQFPOJG0aZji9SRQFEXHaju5qI799T5Vmsbw2w4QGAvqS9RgBY6WwdOZHoHA3zOqhyjsywL5mAvsCzIAAz2r5D9bzI/fEun0Bt6fHYansVtxx4XnwplBG02qEpQ+/G5NUUGkIB607npuYIANlGOE0L/qppgmQO+jTjkUJguogGx+Y40OrdHEvVvZJg8fq74kMhNZDEdnO0bp61huJ/3md1PTOg4zJJDVUkslHvZRjE+NRWrjLFCWGDy0AUczuiskAFBBjMy3aELzZk+ehdVrxLF+55erFNI4C2kcH6Ah56AxV0SVqoCYi6AE9oRf06jw6z86b8z5pXXCmM3voTzlf30BNovo=</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit>
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r̄1[n]
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Re{·}
<latexit sha1_base64="tW3MFwitAPt1HV1QUNdMl15rK04=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFNy6r2As0oUwmk3boXMLMRCkxj+LGhSJufRJ3vo3TNgtt/WHg4z/ncM78UcqoNp737aysrq1vbFa2qts7u3v7bu2go2WmMGljyaTqRUgTRgVpG2oY6aWKIB4x0o3G19N694EoTaW4N5OUhBwNBU0oRsZaA7eWB4rDO1IEeYBjaYJi4Na9hjcTXAa/hDoo1Rq4X0EsccaJMJghrfu+l5owR8pQzEhRDTJNUoTHaEj6FgXiRIf57PQCnlgnholU9gkDZ+7viRxxrSc8sp0cmZFerE3N/2r9zCSXYU5Fmhki8HxRkjFoJJzmAGOqCDZsYgFhRe2tEI+QQtjYtKo2BH/xy8vQOWv4lm/P682rMo4KOALH4BT44AI0wQ1ogTbA4BE8g1fw5jw5L8678zFvXXHKmUPwR87nD2fslBU=</latexit><latexit sha1_base64="tW3MFwitAPt1HV1QUNdMl15rK04=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFNy6r2As0oUwmk3boXMLMRCkxj+LGhSJufRJ3vo3TNgtt/WHg4z/ncM78UcqoNp737aysrq1vbFa2qts7u3v7bu2go2WmMGljyaTqRUgTRgVpG2oY6aWKIB4x0o3G19N694EoTaW4N5OUhBwNBU0oRsZaA7eWB4rDO1IEeYBjaYJi4Na9hjcTXAa/hDoo1Rq4X0EsccaJMJghrfu+l5owR8pQzEhRDTJNUoTHaEj6FgXiRIf57PQCnlgnholU9gkDZ+7viRxxrSc8sp0cmZFerE3N/2r9zCSXYU5Fmhki8HxRkjFoJJzmAGOqCDZsYgFhRe2tEI+QQtjYtKo2BH/xy8vQOWv4lm/P682rMo4KOALH4BT44AI0wQ1ogTbA4BE8g1fw5jw5L8678zFvXXHKmUPwR87nD2fslBU=</latexit><latexit sha1_base64="tW3MFwitAPt1HV1QUNdMl15rK04=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFNy6r2As0oUwmk3boXMLMRCkxj+LGhSJufRJ3vo3TNgtt/WHg4z/ncM78UcqoNp737aysrq1vbFa2qts7u3v7bu2go2WmMGljyaTqRUgTRgVpG2oY6aWKIB4x0o3G19N694EoTaW4N5OUhBwNBU0oRsZaA7eWB4rDO1IEeYBjaYJi4Na9hjcTXAa/hDoo1Rq4X0EsccaJMJghrfu+l5owR8pQzEhRDTJNUoTHaEj6FgXiRIf57PQCnlgnholU9gkDZ+7viRxxrSc8sp0cmZFerE3N/2r9zCSXYU5Fmhki8HxRkjFoJJzmAGOqCDZsYgFhRe2tEI+QQtjYtKo2BH/xy8vQOWv4lm/P682rMo4KOALH4BT44AI0wQ1ogTbA4BE8g1fw5jw5L8678zFvXXHKmUPwR87nD2fslBU=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="jjVl58RsWiJ8KidQAXCh0CdPrb0=">AAAB73icbZBLSwMxFIXv+Ky16tStm2ARXJUZN7oU3LisYh/QGUomk2lD8xiSjFLG/hQ3LhTx37jz35g+Ftp6IPBxTsK9OUnOmbFB8O1tbG5t7+xW9qr7tYPDI79e6xhVaELbRHGlewk2lDNJ25ZZTnu5plgknHaT8c0s7z5SbZiSD3aS01jgoWQZI9g6a+DXy0gLdE+nURmRVNloOvAbQTOYC61DuIQGLNUa+F9RqkghqLSEY2P6YZDbuMTaMsLptBoVhuaYjPGQ9h1KLKiJy/nqU3TmnBRlSrsjLZq7v1+UWBgzEYm7KbAdmdVsZv6X9QubXcUlk3lhqSSLQVnBkVVo1gNKmabE8okDTDRzuyIywhoT69qquhLC1S+vQ+eiGTq+C6ACJ3AK5xDCJVzDLbSgDQSe4AXe4N179l69j0VdG96yt2P4I+/zBwhvkrA=</latexit><latexit sha1_base64="jjVl58RsWiJ8KidQAXCh0CdPrb0=">AAAB73icbZBLSwMxFIXv+Ky16tStm2ARXJUZN7oU3LisYh/QGUomk2lD8xiSjFLG/hQ3LhTx37jz35g+Ftp6IPBxTsK9OUnOmbFB8O1tbG5t7+xW9qr7tYPDI79e6xhVaELbRHGlewk2lDNJ25ZZTnu5plgknHaT8c0s7z5SbZiSD3aS01jgoWQZI9g6a+DXy0gLdE+nURmRVNloOvAbQTOYC61DuIQGLNUa+F9RqkghqLSEY2P6YZDbuMTaMsLptBoVhuaYjPGQ9h1KLKiJy/nqU3TmnBRlSrsjLZq7v1+UWBgzEYm7KbAdmdVsZv6X9QubXcUlk3lhqSSLQVnBkVVo1gNKmabE8okDTDRzuyIywhoT69qquhLC1S+vQ+eiGTq+C6ACJ3AK5xDCJVzDLbSgDQSe4AXe4N179l69j0VdG96yt2P4I+/zBwhvkrA=</latexit><latexit sha1_base64="R6HYJyIJfud/hegJEVf2jfhKSxA=">AAAB+nicbZC7TsMwFIadcivllsLIYlEhMVUJC4wVLIwF0YvURJXjOK1VXyLbAVUhj8LCAEKsPAkbb4PbZoCWX7L06T/n6Bz/UcqoNp737VTW1jc2t6rbtZ3dvf0Dt37Y1TJTmHSwZFL1I6QJo4J0DDWM9FNFEI8Y6UWT61m990CUplLcm2lKQo5GgiYUI2OtoVvPA8XhHSmCPMCxNEExdBte05sLroJfQgOUag/dryCWOONEGMyQ1gPfS02YI2UoZqSoBZkmKcITNCIDiwJxosN8fnoBT60Tw0Qq+4SBc/f3RI641lMe2U6OzFgv12bmf7VBZpLLMKcizQwReLEoyRg0Es5ygDFVBBs2tYCwovZWiMdIIWxsWjUbgr/85VXonjd9y7deo3VVxlEFx+AEnAEfXIAWuAFt0AEYPIJn8ArenCfnxXl3PhatFaecOQJ/5Hz+AGaslBE=</latexit><latexit sha1_base64="tW3MFwitAPt1HV1QUNdMl15rK04=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFNy6r2As0oUwmk3boXMLMRCkxj+LGhSJufRJ3vo3TNgtt/WHg4z/ncM78UcqoNp737aysrq1vbFa2qts7u3v7bu2go2WmMGljyaTqRUgTRgVpG2oY6aWKIB4x0o3G19N694EoTaW4N5OUhBwNBU0oRsZaA7eWB4rDO1IEeYBjaYJi4Na9hjcTXAa/hDoo1Rq4X0EsccaJMJghrfu+l5owR8pQzEhRDTJNUoTHaEj6FgXiRIf57PQCnlgnholU9gkDZ+7viRxxrSc8sp0cmZFerE3N/2r9zCSXYU5Fmhki8HxRkjFoJJzmAGOqCDZsYgFhRe2tEI+QQtjYtKo2BH/xy8vQOWv4lm/P682rMo4KOALH4BT44AI0wQ1ogTbA4BE8g1fw5jw5L8678zFvXXHKmUPwR87nD2fslBU=</latexit><latexit sha1_base64="tW3MFwitAPt1HV1QUNdMl15rK04=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFNy6r2As0oUwmk3boXMLMRCkxj+LGhSJufRJ3vo3TNgtt/WHg4z/ncM78UcqoNp737aysrq1vbFa2qts7u3v7bu2go2WmMGljyaTqRUgTRgVpG2oY6aWKIB4x0o3G19N694EoTaW4N5OUhBwNBU0oRsZaA7eWB4rDO1IEeYBjaYJi4Na9hjcTXAa/hDoo1Rq4X0EsccaJMJghrfu+l5owR8pQzEhRDTJNUoTHaEj6FgXiRIf57PQCnlgnholU9gkDZ+7viRxxrSc8sp0cmZFerE3N/2r9zCSXYU5Fmhki8HxRkjFoJJzmAGOqCDZsYgFhRe2tEI+QQtjYtKo2BH/xy8vQOWv4lm/P682rMo4KOALH4BT44AI0wQ1ogTbA4BE8g1fw5jw5L8678zFvXXHKmUPwR87nD2fslBU=</latexit><latexit sha1_base64="tW3MFwitAPt1HV1QUNdMl15rK04=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFNy6r2As0oUwmk3boXMLMRCkxj+LGhSJufRJ3vo3TNgtt/WHg4z/ncM78UcqoNp737aysrq1vbFa2qts7u3v7bu2go2WmMGljyaTqRUgTRgVpG2oY6aWKIB4x0o3G19N694EoTaW4N5OUhBwNBU0oRsZaA7eWB4rDO1IEeYBjaYJi4Na9hjcTXAa/hDoo1Rq4X0EsccaJMJghrfu+l5owR8pQzEhRDTJNUoTHaEj6FgXiRIf57PQCnlgnholU9gkDZ+7viRxxrSc8sp0cmZFerE3N/2r9zCSXYU5Fmhki8HxRkjFoJJzmAGOqCDZsYgFhRe2tEI+QQtjYtKo2BH/xy8vQOWv4lm/P682rMo4KOALH4BT44AI0wQ1ogTbA4BE8g1fw5jw5L8678zFvXXHKmUPwR87nD2fslBU=</latexit><latexit sha1_base64="tW3MFwitAPt1HV1QUNdMl15rK04=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFNy6r2As0oUwmk3boXMLMRCkxj+LGhSJufRJ3vo3TNgtt/WHg4z/ncM78UcqoNp737aysrq1vbFa2qts7u3v7bu2go2WmMGljyaTqRUgTRgVpG2oY6aWKIB4x0o3G19N694EoTaW4N5OUhBwNBU0oRsZaA7eWB4rDO1IEeYBjaYJi4Na9hjcTXAa/hDoo1Rq4X0EsccaJMJghrfu+l5owR8pQzEhRDTJNUoTHaEj6FgXiRIf57PQCnlgnholU9gkDZ+7viRxxrSc8sp0cmZFerE3N/2r9zCSXYU5Fmhki8HxRkjFoJJzmAGOqCDZsYgFhRe2tEI+QQtjYtKo2BH/xy8vQOWv4lm/P682rMo4KOALH4BT44AI0wQ1ogTbA4BE8g1fw5jw5L8678zFvXXHKmUPwR87nD2fslBU=</latexit><latexit sha1_base64="tW3MFwitAPt1HV1QUNdMl15rK04=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFNy6r2As0oUwmk3boXMLMRCkxj+LGhSJufRJ3vo3TNgtt/WHg4z/ncM78UcqoNp737aysrq1vbFa2qts7u3v7bu2go2WmMGljyaTqRUgTRgVpG2oY6aWKIB4x0o3G19N694EoTaW4N5OUhBwNBU0oRsZaA7eWB4rDO1IEeYBjaYJi4Na9hjcTXAa/hDoo1Rq4X0EsccaJMJghrfu+l5owR8pQzEhRDTJNUoTHaEj6FgXiRIf57PQCnlgnholU9gkDZ+7viRxxrSc8sp0cmZFerE3N/2r9zCSXYU5Fmhki8HxRkjFoJJzmAGOqCDZsYgFhRe2tEI+QQtjYtKo2BH/xy8vQOWv4lm/P682rMo4KOALH4BT44AI0wQ1ogTbA4BE8g1fw5jw5L8678zFvXXHKmUPwR87nD2fslBU=</latexit><latexit sha1_base64="tW3MFwitAPt1HV1QUNdMl15rK04=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFNy6r2As0oUwmk3boXMLMRCkxj+LGhSJufRJ3vo3TNgtt/WHg4z/ncM78UcqoNp737aysrq1vbFa2qts7u3v7bu2go2WmMGljyaTqRUgTRgVpG2oY6aWKIB4x0o3G19N694EoTaW4N5OUhBwNBU0oRsZaA7eWB4rDO1IEeYBjaYJi4Na9hjcTXAa/hDoo1Rq4X0EsccaJMJghrfu+l5owR8pQzEhRDTJNUoTHaEj6FgXiRIf57PQCnlgnholU9gkDZ+7viRxxrSc8sp0cmZFerE3N/2r9zCSXYU5Fmhki8HxRkjFoJJzmAGOqCDZsYgFhRe2tEI+QQtjYtKo2BH/xy8vQOWv4lm/P682rMo4KOALH4BT44AI0wQ1ogTbA4BE8g1fw5jw5L8678zFvXXHKmUPwR87nD2fslBU=</latexit>

Im{·}
<latexit sha1_base64="fjkRM0yZ2uq7wEANTSMdYUdZEBk=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFN7qrYC/QhDKZTNqhcwkzE6XEPIobF4q49Unc+TZO2yy09YeBj/+cwznzRymj2njet7Oyura+sVnZqm7v7O7tu7WDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDcaX0/r3QeiNJXi3kxSEnI0FDShGBlrDdxaHigOb3kR5AGOpQmKgVv3Gt5McBn8EuqgVGvgfgWxxBknwmCGtO77XmrCHClDMSNFNcg0SREeoyHpWxSIEx3ms9MLeGKdGCZS2ScMnLm/J3LEtZ7wyHZyZEZ6sTY1/6v1M5NchjkVaWaIwPNFScagkXCaA4ypItiwiQWEFbW3QjxCCmFj06raEPzFLy9D56zhW747rzevyjgq4Agcg1PggwvQBDegBdoAg0fwDF7Bm/PkvDjvzse8dcUpZw7BHzmfP2ZVlBQ=</latexit><latexit sha1_base64="fjkRM0yZ2uq7wEANTSMdYUdZEBk=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFN7qrYC/QhDKZTNqhcwkzE6XEPIobF4q49Unc+TZO2yy09YeBj/+cwznzRymj2njet7Oyura+sVnZqm7v7O7tu7WDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDcaX0/r3QeiNJXi3kxSEnI0FDShGBlrDdxaHigOb3kR5AGOpQmKgVv3Gt5McBn8EuqgVGvgfgWxxBknwmCGtO77XmrCHClDMSNFNcg0SREeoyHpWxSIEx3ms9MLeGKdGCZS2ScMnLm/J3LEtZ7wyHZyZEZ6sTY1/6v1M5NchjkVaWaIwPNFScagkXCaA4ypItiwiQWEFbW3QjxCCmFj06raEPzFLy9D56zhW747rzevyjgq4Agcg1PggwvQBDegBdoAg0fwDF7Bm/PkvDjvzse8dcUpZw7BHzmfP2ZVlBQ=</latexit><latexit sha1_base64="fjkRM0yZ2uq7wEANTSMdYUdZEBk=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFN7qrYC/QhDKZTNqhcwkzE6XEPIobF4q49Unc+TZO2yy09YeBj/+cwznzRymj2njet7Oyura+sVnZqm7v7O7tu7WDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDcaX0/r3QeiNJXi3kxSEnI0FDShGBlrDdxaHigOb3kR5AGOpQmKgVv3Gt5McBn8EuqgVGvgfgWxxBknwmCGtO77XmrCHClDMSNFNcg0SREeoyHpWxSIEx3ms9MLeGKdGCZS2ScMnLm/J3LEtZ7wyHZyZEZ6sTY1/6v1M5NchjkVaWaIwPNFScagkXCaA4ypItiwiQWEFbW3QjxCCmFj06raEPzFLy9D56zhW747rzevyjgq4Agcg1PggwvQBDegBdoAg0fwDF7Bm/PkvDjvzse8dcUpZw7BHzmfP2ZVlBQ=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="R79BGFeYd0MOtwqFehKz1JPpn7A=">AAAB73icbZBLSwMxFIXv+Ky16tStm2ARXJUZN7oU3Oiugn1AZyiZTKYNzWNIMkoZ+1PcuFDEf+POf2P6WGjrgcDHOQn35iQ5Z8YGwbe3sbm1vbNb2avu1w4Oj/x6rWNUoQltE8WV7iXYUM4kbVtmOe3lmmKRcNpNxjezvPtItWFKPthJTmOBh5JljGDrrIFfLyMt0J2YRmVEUmWj6cBvBM1gLrQO4RIasFRr4H9FqSKFoNISjo3ph0Fu4xJrywin02pUGJpjMsZD2ncosaAmLuerT9GZc1KUKe2OtGju/n5RYmHMRCTupsB2ZFazmflf1i9sdhWXTOaFpZIsBmUFR1ahWQ8oZZoSyycOMNHM7YrICGtMrGur6koIV7+8Dp2LZuj4PoAKnMApnEMIl3ANt9CCNhB4ghd4g3fv2Xv1PhZ1bXjL3o7hj7zPHwbjkq8=</latexit><latexit sha1_base64="R79BGFeYd0MOtwqFehKz1JPpn7A=">AAAB73icbZBLSwMxFIXv+Ky16tStm2ARXJUZN7oU3Oiugn1AZyiZTKYNzWNIMkoZ+1PcuFDEf+POf2P6WGjrgcDHOQn35iQ5Z8YGwbe3sbm1vbNb2avu1w4Oj/x6rWNUoQltE8WV7iXYUM4kbVtmOe3lmmKRcNpNxjezvPtItWFKPthJTmOBh5JljGDrrIFfLyMt0J2YRmVEUmWj6cBvBM1gLrQO4RIasFRr4H9FqSKFoNISjo3ph0Fu4xJrywin02pUGJpjMsZD2ncosaAmLuerT9GZc1KUKe2OtGju/n5RYmHMRCTupsB2ZFazmflf1i9sdhWXTOaFpZIsBmUFR1ahWQ8oZZoSyycOMNHM7YrICGtMrGur6koIV7+8Dp2LZuj4PoAKnMApnEMIl3ANt9CCNhB4ghd4g3fv2Xv1PhZ1bXjL3o7hj7zPHwbjkq8=</latexit><latexit sha1_base64="ZCu3BwDi1WC9S+68iaVOHTuE2Fs=">AAAB+nicbZC7TsMwFIadcivllsLIYlEhMVUJC4wVLLAViV6kJqocx2mt+hLZDqgKeRQWBhBi5UnYeBvcNgO0/JKlT/85R+f4j1JGtfG8b6eytr6xuVXdru3s7u0fuPXDrpaZwqSDJZOqHyFNGBWkY6hhpJ8qgnjESC+aXM/qvQeiNJXi3kxTEnI0EjShGBlrDd16HigOb3kR5AGOpQmKodvwmt5ccBX8EhqgVHvofgWxxBknwmCGtB74XmrCHClDMSNFLcg0SRGeoBEZWBSIEx3m89MLeGqdGCZS2ScMnLu/J3LEtZ7yyHZyZMZ6uTYz/6sNMpNchjkVaWaIwItFScagkXCWA4ypItiwqQWEFbW3QjxGCmFj06rZEPzlL69C97zpW77zGq2rMo4qOAYn4Az44AK0wA1ogw7A4BE8g1fw5jw5L86787ForTjlzBH4I+fzB2UVlBA=</latexit><latexit sha1_base64="fjkRM0yZ2uq7wEANTSMdYUdZEBk=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFN7qrYC/QhDKZTNqhcwkzE6XEPIobF4q49Unc+TZO2yy09YeBj/+cwznzRymj2njet7Oyura+sVnZqm7v7O7tu7WDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDcaX0/r3QeiNJXi3kxSEnI0FDShGBlrDdxaHigOb3kR5AGOpQmKgVv3Gt5McBn8EuqgVGvgfgWxxBknwmCGtO77XmrCHClDMSNFNcg0SREeoyHpWxSIEx3ms9MLeGKdGCZS2ScMnLm/J3LEtZ7wyHZyZEZ6sTY1/6v1M5NchjkVaWaIwPNFScagkXCaA4ypItiwiQWEFbW3QjxCCmFj06raEPzFLy9D56zhW747rzevyjgq4Agcg1PggwvQBDegBdoAg0fwDF7Bm/PkvDjvzse8dcUpZw7BHzmfP2ZVlBQ=</latexit><latexit sha1_base64="fjkRM0yZ2uq7wEANTSMdYUdZEBk=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFN7qrYC/QhDKZTNqhcwkzE6XEPIobF4q49Unc+TZO2yy09YeBj/+cwznzRymj2njet7Oyura+sVnZqm7v7O7tu7WDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDcaX0/r3QeiNJXi3kxSEnI0FDShGBlrDdxaHigOb3kR5AGOpQmKgVv3Gt5McBn8EuqgVGvgfgWxxBknwmCGtO77XmrCHClDMSNFNcg0SREeoyHpWxSIEx3ms9MLeGKdGCZS2ScMnLm/J3LEtZ7wyHZyZEZ6sTY1/6v1M5NchjkVaWaIwPNFScagkXCaA4ypItiwiQWEFbW3QjxCCmFj06raEPzFLy9D56zhW747rzevyjgq4Agcg1PggwvQBDegBdoAg0fwDF7Bm/PkvDjvzse8dcUpZw7BHzmfP2ZVlBQ=</latexit><latexit sha1_base64="fjkRM0yZ2uq7wEANTSMdYUdZEBk=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFN7qrYC/QhDKZTNqhcwkzE6XEPIobF4q49Unc+TZO2yy09YeBj/+cwznzRymj2njet7Oyura+sVnZqm7v7O7tu7WDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDcaX0/r3QeiNJXi3kxSEnI0FDShGBlrDdxaHigOb3kR5AGOpQmKgVv3Gt5McBn8EuqgVGvgfgWxxBknwmCGtO77XmrCHClDMSNFNcg0SREeoyHpWxSIEx3ms9MLeGKdGCZS2ScMnLm/J3LEtZ7wyHZyZEZ6sTY1/6v1M5NchjkVaWaIwPNFScagkXCaA4ypItiwiQWEFbW3QjxCCmFj06raEPzFLy9D56zhW747rzevyjgq4Agcg1PggwvQBDegBdoAg0fwDF7Bm/PkvDjvzse8dcUpZw7BHzmfP2ZVlBQ=</latexit><latexit sha1_base64="fjkRM0yZ2uq7wEANTSMdYUdZEBk=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFN7qrYC/QhDKZTNqhcwkzE6XEPIobF4q49Unc+TZO2yy09YeBj/+cwznzRymj2njet7Oyura+sVnZqm7v7O7tu7WDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDcaX0/r3QeiNJXi3kxSEnI0FDShGBlrDdxaHigOb3kR5AGOpQmKgVv3Gt5McBn8EuqgVGvgfgWxxBknwmCGtO77XmrCHClDMSNFNcg0SREeoyHpWxSIEx3ms9MLeGKdGCZS2ScMnLm/J3LEtZ7wyHZyZEZ6sTY1/6v1M5NchjkVaWaIwPNFScagkXCaA4ypItiwiQWEFbW3QjxCCmFj06raEPzFLy9D56zhW747rzevyjgq4Agcg1PggwvQBDegBdoAg0fwDF7Bm/PkvDjvzse8dcUpZw7BHzmfP2ZVlBQ=</latexit><latexit sha1_base64="fjkRM0yZ2uq7wEANTSMdYUdZEBk=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFN7qrYC/QhDKZTNqhcwkzE6XEPIobF4q49Unc+TZO2yy09YeBj/+cwznzRymj2njet7Oyura+sVnZqm7v7O7tu7WDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDcaX0/r3QeiNJXi3kxSEnI0FDShGBlrDdxaHigOb3kR5AGOpQmKgVv3Gt5McBn8EuqgVGvgfgWxxBknwmCGtO77XmrCHClDMSNFNcg0SREeoyHpWxSIEx3ms9MLeGKdGCZS2ScMnLm/J3LEtZ7wyHZyZEZ6sTY1/6v1M5NchjkVaWaIwPNFScagkXCaA4ypItiwiQWEFbW3QjxCCmFj06raEPzFLy9D56zhW747rzevyjgq4Agcg1PggwvQBDegBdoAg0fwDF7Bm/PkvDjvzse8dcUpZw7BHzmfP2ZVlBQ=</latexit><latexit sha1_base64="fjkRM0yZ2uq7wEANTSMdYUdZEBk=">AAAB+nicbZDLSsNAFIYnXmu9pbp0M1gEVyURQZdFN7qrYC/QhDKZTNqhcwkzE6XEPIobF4q49Unc+TZO2yy09YeBj/+cwznzRymj2njet7Oyura+sVnZqm7v7O7tu7WDjpaZwqSNJZOqFyFNGBWkbahhpJcqgnjESDcaX0/r3QeiNJXi3kxSEnI0FDShGBlrDdxaHigOb3kR5AGOpQmKgVv3Gt5McBn8EuqgVGvgfgWxxBknwmCGtO77XmrCHClDMSNFNcg0SREeoyHpWxSIEx3ms9MLeGKdGCZS2ScMnLm/J3LEtZ7wyHZyZEZ6sTY1/6v1M5NchjkVaWaIwPNFScagkXCaA4ypItiwiQWEFbW3QjxCCmFj06raEPzFLy9D56zhW747rzevyjgq4Agcg1PggwvQBDegBdoAg0fwDF7Bm/PkvDjvzse8dcUpZw7BHzmfP2ZVlBQ=</latexit>

p(b)k,1
<latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="EKRe6PzhWVNOBsCuJMjmEhb6iVw=">AAAB6XicbZBLSwMxFIXv1FetVatbN8EiVJAy40aXghuXFewD2rFk0kwbmslMkzuFMszvcONCEf+QO/+N6WOhrQcCH+ck3JsTJFIYdN1vp7C1vbO7V9wvHZQPj44rJ+WWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8P8/bU66NiNUTzhLuR3SoRCgYRWv5yXNWCy7zfja+8vJ+perW3YXIJngrqMJKjX7lqzeIWRpxhUxSY7qem6CfUY2CSZ6XeqnhCWVjOuRdi4pG3PjZYumcXFhnQMJY26OQLNzfLzIaGTOLAnszojgy69nc/C/rphje+plQSYpcseWgMJUEYzJvgAyE5gzlzAJlWthdCRtRTRnankq2BG/9y5vQuq57lh9dKMIZnEMNPLiBO3iABjSBwQRe4A3enanz6nws6yo4q95O4Y+czx+5j5A1</latexit><latexit sha1_base64="EKRe6PzhWVNOBsCuJMjmEhb6iVw=">AAAB6XicbZBLSwMxFIXv1FetVatbN8EiVJAy40aXghuXFewD2rFk0kwbmslMkzuFMszvcONCEf+QO/+N6WOhrQcCH+ck3JsTJFIYdN1vp7C1vbO7V9wvHZQPj44rJ+WWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8P8/bU66NiNUTzhLuR3SoRCgYRWv5yXNWCy7zfja+8vJ+perW3YXIJngrqMJKjX7lqzeIWRpxhUxSY7qem6CfUY2CSZ6XeqnhCWVjOuRdi4pG3PjZYumcXFhnQMJY26OQLNzfLzIaGTOLAnszojgy69nc/C/rphje+plQSYpcseWgMJUEYzJvgAyE5gzlzAJlWthdCRtRTRnankq2BG/9y5vQuq57lh9dKMIZnEMNPLiBO3iABjSBwQRe4A3enanz6nws6yo4q95O4Y+czx+5j5A1</latexit><latexit sha1_base64="1eqiqsj7opZz/PWDlGGyFskGhrw=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiVJAy40aXRTcuK9gLtGPJpJk2NMmMSaZQhnkONy4UcevDuPNtTNtZaOsPgY//nMM5+YOYM21c99sprK1vbG4Vt0s7u3v7B+XDo5aOEkVok0Q8Up0Aa8qZpE3DDKedWFEsAk7bwfh2Vm9PqNIskg9mGlNf4KFkISPYWMuPH9NqcJ710/GFl/XLFbfmzoVWwcuhArka/fJXbxCRRFBpCMdadz03Nn6KlWGE06zUSzSNMRnjIe1alFhQ7afzozN0Zp0BCiNlnzRo7v6eSLHQeioC2ymwGenl2sz8r9ZNTHjtp0zGiaGSLBaFCUcmQrME0IApSgyfWsBEMXsrIiOsMDE2p5INwVv+8iq0Lmue5Xu3Ur/J4yjCCZxCFTy4gjrcQQOaQOAJnuEV3pyJ8+K8Ox+L1oKTzxzDHzmfP/1VkZA=</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit>

p(b)k,1+Nr
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Active in pilot transmission phase

d̄1[n] ⇠ CN (0,�2)
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s̄1[n]
<latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="JmAh3KTpaxlJQF4r2BFFg7RyTb8=">AAAB53icbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwbbCdCiZNNOG5jEkd4Qy9Ge4caGI/8id/8b0sdDWA4GPcxJy70lzKRyG4XdQ2dre2d2r7tcO6odHx42TeteZwjLeYUYa+5RSx6XQvIMCJX/KLacqlbyXTu7mee+ZWyeMfsRpzhNFR1pkglH0VtxPqSVuEMU6GTSaYStciGxCtIImrNQeNL76Q8MKxTUySZ2LozDHpKQWBZN8VusXjueUTeiIxx41Vdwl5WLkGbnwzpBkxvqjkSzc3y9KqpybqtTfVBTHbj2bm/9lcYHZTVIKnRfINVt+lBWSoCHz/clQWM5QTj1QZoWflbAxtZShb6nmS4jWV96E7lUr8vwQQhXO4BwuIYJruIV7aEMHGBh4gTd4DzB4DT6WdVWCVW+n8EfB5w9PdI9l</latexit><latexit sha1_base64="JmAh3KTpaxlJQF4r2BFFg7RyTb8=">AAAB53icbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwbbCdCiZNNOG5jEkd4Qy9Ge4caGI/8id/8b0sdDWA4GPcxJy70lzKRyG4XdQ2dre2d2r7tcO6odHx42TeteZwjLeYUYa+5RSx6XQvIMCJX/KLacqlbyXTu7mee+ZWyeMfsRpzhNFR1pkglH0VtxPqSVuEMU6GTSaYStciGxCtIImrNQeNL76Q8MKxTUySZ2LozDHpKQWBZN8VusXjueUTeiIxx41Vdwl5WLkGbnwzpBkxvqjkSzc3y9KqpybqtTfVBTHbj2bm/9lcYHZTVIKnRfINVt+lBWSoCHz/clQWM5QTj1QZoWflbAxtZShb6nmS4jWV96E7lUr8vwQQhXO4BwuIYJruIV7aEMHGBh4gTd4DzB4DT6WdVWCVW+n8EfB5w9PdI9l</latexit><latexit sha1_base64="lVysjc86Xocm5ErrYmOEKGxHcj0=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2veix6MVjBfsB26Vk07QNzSZLMiuUpT/DiwdFvPprvPlvTNs9aOsLgYd3ZsjMG6dSWPT9b6+0sbm1vVPereztHxweVY9P2lZnhvEW01Kbbkwtl0LxFgqUvJsaTpNY8k48uZvXO0/cWKHVI05THiV0pMRQMIrOCnsxNcT2g1BF/WrNr/sLkXUICqhBoWa/+tUbaJYlXCGT1Now8FOMcmpQMMlnlV5meUrZhI546FDRhNsoX6w8IxfOGZChNu4pJAv390ROE2unSew6E4pju1qbm//VwgyHN1EuVJohV2z50TCTBDWZ308GwnCGcuqAMiPcroSNqaEMXUoVF0KwevI6tK/qgeMHv9a4LeIowxmcwyUEcA0NuIcmtICBhmd4hTcPvRfv3ftYtpa8YuYU/sj7/AGKkJC+</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit>

s̄2[n]
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…

§ Maximum likelihood detection
• Add dithering to robustly  learn likelihood probability

Antenna Selection
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ŝ1
<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>

Nr
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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>

Low-resolution ADCs

K antennas

! ≤ #$

K
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Greedy selection criterion

J = argmax
j

cj,n
dj
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Gain vs. Penalty

channel gain from selecting antenna j

quantization error from selecting antenna j
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q User Scheduling

*GAMP: generalized approximate message passing

+

+

RF 
chain

RF 
chain

Baseband
Combiner

RF 
chain

AADC

AADC

AADC

ŝ1
<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
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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>

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>

minimize error
Channel under new criteria:
1. Unique AoAs
2. Equal power spread

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>

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
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1. Unique *AoAs for channel paths of each scheduled user 

2. Equal power spread across complex path gains

New criteria *Angle of arrivals

: To mitigate quantization error by effectively scheduling users

§ Key idea
• Derive new scheduling criteria that reduce quantization error

§ Optimization results
• Maximum sum rate user scheduling 

Uplink user scheduling

Reduce quantization error

Intuition
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One-bit MIMO Detection 

with Coding Theoretical Approach



System Model

Proposed receiver architectureSystem Model

⋮ ⋮

RF 1-bit ADC

1-bit ADC

Re

Im

RF 1-bit ADC

1-bit ADC

Re

Im

RF 1-bit ADC

1-bit ADC

Re

Im

User 1

User 2

User K

⋮
RF 1-bit ADC

1-bit ADC

Re

Im

"#	antennas

*+ , ∈ .

/+[,]
/2[,]

/3[,]

/4[,]

/5[,]
/6[,]

/78+[,]
/7[,]

MIMO 
detector

9	users

*2 , ∈.

*: , ∈.

;<

q Multi-user MIMO uplink system

§ Single cell environment
§ Serves ! users w. single antenna
§ BS is equipped with "# antennas

q Quantized signal

q Quantized signal

§ $-QAM constellation
§ Encoded input % for a given sequence &
§ Corresponding symbol 

'( ) = +( ,) , … , +( ,) − , + 1 2
x( ) = 4 '( ) ∈ 6

Real-valued channel



System Model

Proposed receiver architectureEffective Modelq Channel Input

§ Maps all possible combinations into code
§ Fully characterized by !

⋮

"#[%]

"'[%]

⋮

(# = *ℓ,#

(' = *ℓ,'

Auto-
Encoding
Function
(ℰ)

MIMO
Detector

ℙ("#[%]|(# = *ℓ,#)

ℙ("'[%]|(' = *ℓ,')

⋮

Effective Channel

2 = 3(ℓ) 24

"# = sign )*+, - t , … , sign h2+, - t
+

[Example]
Consider a system with 3 = 1,5 = 1 and 6 = 2
(QPSK) with a channel realization 89 = 0.1 + =1

"> = ? 0.1 −1
1 0.1

1
1 = 1

0
"* = ? 0.1 −1

1 0.1
1
−1 = 0

0
"A = ? 0.1 −1

1 0.1
−1
1 = 1

1
"B = ? 0.1 −1

1 0.1
−1
−1 = 0

1



System Model

Proposed receiver architectureEffective Model

⋮

"#[%]

"'[%]

⋮

(# = *ℓ,#

(' = *ℓ,'

Auto-
Encoding
Function
(ℰ)

MIMO
Detector

ℙ("#[%]|(# = *ℓ,#)

ℙ("'[%]|(' = *ℓ,')

⋮

Effective Channel

2 = 3(ℓ) 24

q Effective Channel

§ Composed of !" parallel BSCs
§ Each sub-channel has cross probability

#$ = &( ()*+ , t )



System Model

Proposed receiver architectureEffective Model

⋮

"#[%]

"'[%]

⋮

(# = *ℓ,#

(' = *ℓ,'

Auto-
Encoding
Function
(ℰ)

MIMO
Detector

ℙ("#[%]|(# = *ℓ,#)

ℙ("'[%]|(' = *ℓ,')

⋮

Effective Channel

2 = 3(ℓ) 24

q Detector

§ Introduces weighted Hamming distance

!"# $, &; ( ≡*
+,-

.

/+1{23453}

78 = argmin
@

!"#(B, C@; log
1
F@
)

q Effective Channel

§ Composed of HI parallel BSCs
§ Each sub-channel has cross probability

J+ = K( LMNO P t )



Detection Phase

Proposed receiver architectureSO Detector
q Soft-Output

§ Log-likelihood ratio (LLR)

§ Associated subcodes

• Divides space in terms of the specific bit

ℓ ∈

0 = 000 (&)
1 = 001 (&)
2 = 010 (&)
3 = 011 (&)
4 = 100 (&)
5 = 101 (&)
6 = 110 (&)
7 = 111 (&)

There are 2/0 noiseless outputs among all possible 2/1 vectors

• Distance between two subsets



Detection Phase

Proposed receiver architectureSO and SCSO detectors
q Successive Cancellation

§ Enhanced LLR
• Using a previously detected message

§ Refined subcodes
• Decreases the size by half
• Removes an ambiguity

There are 2"# noiseless outputs among all possible 2"$ vectors



Ordering

Proposed receiver architectureDistance
q Efficient order

§ Distance between Centroids
• Measures strength for each user
• Larger gap leads to more reliable LLR

§ Order

• Sorts in terms of the strength
• Can be done during the training phase 



Simulation Results

Various NrVarious detectors

(Nu = 6, Nr = 12, Po) (Nu = 6)

-2 0 2 4 6 8 10
SNR[dB]

10-2

10-1

100

F
E
R

ZF-type detector
SO detector
Proposed detector

Ordered SCSO detector

q Polar encoding and decoding with 128 length is used
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Uplink Antenna Selection

for Low-Resolution ADC Systems



Wideband Extension

18

q MIMO-OFDM Systems
§ Mutual information (MI) for subcarrier n

§ Maximum sum MI problem 

MI:

• All subcarriers share same subset of antennas 

Rn(K) = log2

���IK + ⇢↵2
b
(↵2

b
IK +Rqnqn)

�1Gn,KG
H

n,K

���
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where
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q Greedy approach 

J = arg max
j2S\Kt

NcX

n=1

Rul
n (Kt [ {j}) .

<latexit sha1_base64="7p5/l7lvVfIC1wcTF8vh9uQjWdU="></latexit><latexit sha1_base64="7p5/l7lvVfIC1wcTF8vh9uQjWdU="></latexit><latexit sha1_base64="7p5/l7lvVfIC1wcTF8vh9uQjWdU="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="V6WFKGcvRsKmAWdbU4OIb125Ld8="></latexit><latexit sha1_base64="V6WFKGcvRsKmAWdbU4OIb125Ld8="></latexit><latexit sha1_base64="zXJmFfaFGbDWuqF6ZKx2/z5liGk="></latexit><latexit sha1_base64="7p5/l7lvVfIC1wcTF8vh9uQjWdU="></latexit><latexit sha1_base64="7p5/l7lvVfIC1wcTF8vh9uQjWdU="></latexit><latexit sha1_base64="7p5/l7lvVfIC1wcTF8vh9uQjWdU="></latexit><latexit sha1_base64="7p5/l7lvVfIC1wcTF8vh9uQjWdU="></latexit><latexit sha1_base64="7p5/l7lvVfIC1wcTF8vh9uQjWdU="></latexit><latexit sha1_base64="7p5/l7lvVfIC1wcTF8vh9uQjWdU="></latexit>

J = arg max
j2S\Kt

NcX

n=1

log2

✓
1 +

⇢↵b

dj
cn,t(j)

◆

<latexit sha1_base64="WvH7H/0xpFhz45LzOE5mee1j3CA="></latexit><latexit sha1_base64="WvH7H/0xpFhz45LzOE5mee1j3CA="></latexit><latexit sha1_base64="WvH7H/0xpFhz45LzOE5mee1j3CA="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="MI+pxYOFkUC35KUHur7DvB72qo4="></latexit><latexit sha1_base64="MI+pxYOFkUC35KUHur7DvB72qo4="></latexit><latexit sha1_base64="MJLwBdGQRqny6AYeIL/Q/52ZWbk="></latexit><latexit sha1_base64="WvH7H/0xpFhz45LzOE5mee1j3CA="></latexit><latexit sha1_base64="WvH7H/0xpFhz45LzOE5mee1j3CA="></latexit><latexit sha1_base64="WvH7H/0xpFhz45LzOE5mee1j3CA="></latexit><latexit sha1_base64="WvH7H/0xpFhz45LzOE5mee1j3CA="></latexit><latexit sha1_base64="WvH7H/0xpFhz45LzOE5mee1j3CA="></latexit><latexit sha1_base64="WvH7H/0xpFhz45LzOE5mee1j3CA="></latexit>

§ Greedy selection problem can reduce to simpler form 

Greedy problem Simplified greedy problem

where

q Complexity Reduction
§ For each subcarrier, avoid matrix inversion in 

Linear complexity increase by # of subcarrier compared to narrowband channel

cn,t+1(j) = fn(j)
H(Qn,t � aaH)fn(j)

= cn,t � |fn(j)Ha|2
<latexit sha1_base64="7BXnitEwlMW54XynpMMRrKq55Lw="></latexit><latexit sha1_base64="7BXnitEwlMW54XynpMMRrKq55Lw="></latexit><latexit sha1_base64="7BXnitEwlMW54XynpMMRrKq55Lw="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="+RMoynVMdQm72Gr+p2KO/2hY6IM="></latexit><latexit sha1_base64="+RMoynVMdQm72Gr+p2KO/2hY6IM="></latexit><latexit sha1_base64="cqwDLj0txD75QfX4XChr+d/Edj0="></latexit><latexit sha1_base64="7BXnitEwlMW54XynpMMRrKq55Lw="></latexit><latexit sha1_base64="7BXnitEwlMW54XynpMMRrKq55Lw="></latexit><latexit sha1_base64="7BXnitEwlMW54XynpMMRrKq55Lw="></latexit><latexit sha1_base64="7BXnitEwlMW54XynpMMRrKq55Lw="></latexit><latexit sha1_base64="7BXnitEwlMW54XynpMMRrKq55Lw="></latexit><latexit sha1_base64="7BXnitEwlMW54XynpMMRrKq55Lw="></latexit>

a =

✓
cn,t(j) +

d(j)

pu↵

◆�1/2

Qn,tfn(j)
<latexit sha1_base64="mu9Hsyqh9z4swA4JhVdbzdeoGk4="></latexit><latexit sha1_base64="mu9Hsyqh9z4swA4JhVdbzdeoGk4="></latexit><latexit sha1_base64="mu9Hsyqh9z4swA4JhVdbzdeoGk4="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="Lju+1PadlReNe0ZtR/N/iZoLrr8="></latexit><latexit sha1_base64="Lju+1PadlReNe0ZtR/N/iZoLrr8="></latexit><latexit sha1_base64="e77ZZN/ti+I06kvR/DhzA0VVAkY="></latexit><latexit sha1_base64="mu9Hsyqh9z4swA4JhVdbzdeoGk4="></latexit><latexit sha1_base64="mu9Hsyqh9z4swA4JhVdbzdeoGk4="></latexit><latexit sha1_base64="mu9Hsyqh9z4swA4JhVdbzdeoGk4="></latexit><latexit sha1_base64="mu9Hsyqh9z4swA4JhVdbzdeoGk4="></latexit><latexit sha1_base64="mu9Hsyqh9z4swA4JhVdbzdeoGk4="></latexit><latexit sha1_base64="mu9Hsyqh9z4swA4JhVdbzdeoGk4="></latexit>

where

Qn,Kt =
⇣
I+pu↵H

H

n,Kt
D

�1
n,Kt

Hn,Kt

⌘�1

<latexit sha1_base64="iAy4hRW5aKV8Z+kqb7iMqWzhvho="></latexit><latexit sha1_base64="iAy4hRW5aKV8Z+kqb7iMqWzhvho="></latexit><latexit sha1_base64="iAy4hRW5aKV8Z+kqb7iMqWzhvho="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="1nJqnyeUA2C4B257XoIWPtFEapc="></latexit><latexit sha1_base64="1nJqnyeUA2C4B257XoIWPtFEapc="></latexit><latexit sha1_base64="F/dfsPGBAyClIhjZBzHTaiYJ6Go="></latexit><latexit sha1_base64="iAy4hRW5aKV8Z+kqb7iMqWzhvho="></latexit><latexit sha1_base64="iAy4hRW5aKV8Z+kqb7iMqWzhvho="></latexit><latexit sha1_base64="iAy4hRW5aKV8Z+kqb7iMqWzhvho="></latexit><latexit sha1_base64="iAy4hRW5aKV8Z+kqb7iMqWzhvho="></latexit><latexit sha1_base64="iAy4hRW5aKV8Z+kqb7iMqWzhvho="></latexit><latexit sha1_base64="iAy4hRW5aKV8Z+kqb7iMqWzhvho="></latexit>
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NcX

n=1

Rn(KG) �
✓
1� 1

e

◆ NcX

n=1

Rn(K?)
<latexit sha1_base64="Qw0PQIr8P+eNIO464bmilSJ5uqo="></latexit><latexit sha1_base64="Qw0PQIr8P+eNIO464bmilSJ5uqo="></latexit><latexit sha1_base64="Qw0PQIr8P+eNIO464bmilSJ5uqo="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="1hgPVT8RJV52dagIlaYPpKuaES8="></latexit><latexit sha1_base64="1hgPVT8RJV52dagIlaYPpKuaES8="></latexit><latexit sha1_base64="cz5N9muSU/Xp9/k7Idkaf100dQE="></latexit><latexit sha1_base64="Qw0PQIr8P+eNIO464bmilSJ5uqo="></latexit><latexit sha1_base64="Qw0PQIr8P+eNIO464bmilSJ5uqo="></latexit><latexit sha1_base64="Qw0PQIr8P+eNIO464bmilSJ5uqo="></latexit><latexit sha1_base64="Qw0PQIr8P+eNIO464bmilSJ5uqo="></latexit><latexit sha1_base64="Qw0PQIr8P+eNIO464bmilSJ5uqo="></latexit><latexit sha1_base64="Qw0PQIr8P+eNIO464bmilSJ5uqo="></latexit>

Theorem
The performance of solving simplified greedy problem is lower bounded by

Proof: submodularity is closed under non-negative linear sum

q Theoretical Lower Bound

q Numerical Upper Bound

§ Markov Chain Monte Carlo (MCMC) method

(+) Provides approximation of optimal solution
(+) Converges with iterations
(-) High Complexity (sampling and iterations)
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q MCMC Antenna Selection

§ Problem reformulation

max
K✓S:|K|=K�NMS

C(K)
<latexit sha1_base64="Rc3lS0ke1ovkkkH8//hx8VS/bMw="></latexit><latexit sha1_base64="Rc3lS0ke1ovkkkH8//hx8VS/bMw="></latexit><latexit sha1_base64="Rc3lS0ke1ovkkkH8//hx8VS/bMw="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="ze9gw2/canw990wHzvE9iopVWz0="></latexit><latexit sha1_base64="ze9gw2/canw990wHzvE9iopVWz0="></latexit><latexit sha1_base64="etZ+QcowWLrxOCcWf9wPJ2ex5eE="></latexit><latexit sha1_base64="Rc3lS0ke1ovkkkH8//hx8VS/bMw="></latexit><latexit sha1_base64="Rc3lS0ke1ovkkkH8//hx8VS/bMw="></latexit><latexit sha1_base64="Rc3lS0ke1ovkkkH8//hx8VS/bMw="></latexit><latexit sha1_base64="Rc3lS0ke1ovkkkH8//hx8VS/bMw="></latexit><latexit sha1_base64="Rc3lS0ke1ovkkkH8//hx8VS/bMw="></latexit><latexit sha1_base64="Rc3lS0ke1ovkkkH8//hx8VS/bMw="></latexit>

max
K✓S:|K|=K�NMS

exp

✓
C(K)

⌧

◆
/�

<latexit sha1_base64="DAG9Lf9s3xdWgwtGWQo33XjXbb4="></latexit><latexit sha1_base64="DAG9Lf9s3xdWgwtGWQo33XjXbb4="></latexit><latexit sha1_base64="DAG9Lf9s3xdWgwtGWQo33XjXbb4="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="NRvKZSdrXsbrq/Ibkj4FvED41XA="></latexit><latexit sha1_base64="NRvKZSdrXsbrq/Ibkj4FvED41XA="></latexit><latexit sha1_base64="rWTKh4AGwy6htKSmirGTuvo7cPI="></latexit><latexit sha1_base64="DAG9Lf9s3xdWgwtGWQo33XjXbb4="></latexit><latexit sha1_base64="DAG9Lf9s3xdWgwtGWQo33XjXbb4="></latexit><latexit sha1_base64="DAG9Lf9s3xdWgwtGWQo33XjXbb4="></latexit><latexit sha1_base64="DAG9Lf9s3xdWgwtGWQo33XjXbb4="></latexit><latexit sha1_base64="DAG9Lf9s3xdWgwtGWQo33XjXbb4="></latexit><latexit sha1_base64="DAG9Lf9s3xdWgwtGWQo33XjXbb4="></latexit>

� =
X

K
exp

✓
C(K)

⌧

◆

<latexit sha1_base64="YQouvOU4zmfgr881+EyztHamKsI="></latexit><latexit sha1_base64="YQouvOU4zmfgr881+EyztHamKsI="></latexit><latexit sha1_base64="YQouvOU4zmfgr881+EyztHamKsI="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="1owa6wVyW7kOOwIiiL9yk6bEe8E="></latexit><latexit sha1_base64="1owa6wVyW7kOOwIiiL9yk6bEe8E="></latexit><latexit sha1_base64="6Wmy2f6CeSZ6uGdFzH68tr/6DG0="></latexit><latexit sha1_base64="YQouvOU4zmfgr881+EyztHamKsI="></latexit><latexit sha1_base64="YQouvOU4zmfgr881+EyztHamKsI="></latexit><latexit sha1_base64="YQouvOU4zmfgr881+EyztHamKsI="></latexit><latexit sha1_base64="YQouvOU4zmfgr881+EyztHamKsI="></latexit><latexit sha1_base64="YQouvOU4zmfgr881+EyztHamKsI="></latexit><latexit sha1_base64="YQouvOU4zmfgr881+EyztHamKsI="></latexit>

Normalization factor

Rate constant 

§ Proposal distribution : Original distribution

:  binary codeword vector with ones and zeros

⇡(K)
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[Liu 2009]

q: codebook index from all possible combinations
g(!!!q;p)
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q MCMC Antenna Selection

§ Step1: Sampling by Metropolized independence sampler

1. Given current sample      , draw candidate sample            from proposal distribution  

2.  Accept            depending on accepting probability: 
min

(
1,
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q )
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q )

! 
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4. Repeat until collecting NMCMC samples

3. If not accepted, use current sample        as accepted sample

§ Step 2: Parameter update
• Maximizing Kullback-Leibler divergence between original and proposal distributions

[Liu 2009]

§ Step3: update maximum objective function if                              ⇡(!!!(n)
q ) > ⇡(!̂!!)
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Average Mutual Information vs.  Transmit Power
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Empirical ML Detection

§ Set generation

§ Detection rule

Robust, but far from ML detection with high complexity

Minimum Center-Distance Detection

§ Set generation

§ Detection rule

§ Detection rule

Minimum Mean-Distance Detection
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learning

learning

p(b)k,Nr
<latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="2ComkrihAwEZhuvy511a+hem7as=">AAAB7XicbZBLSwMxFIXv1Fet1Y5u3QSLUEHKjBtdCm5cSQX7gHYcMmmmDc1kQpIR6jC/xI0LRfw77vw3po+Fth4IfJyTcG9OJDnTxvO+ndLG5tb2Tnm3slfdP6i5h9WOTjNFaJukPFW9CGvKmaBtwwynPakoTiJOu9HkZpZ3n6jSLBUPZippkOCRYDEj2FgrdGvyMW9EZ0WYT87vQlWEbt1renOhdfCXUIelWqH7NRimJEuoMIRjrfu+J02QY2UY4bSoDDJNJSYTPKJ9iwInVAf5fPECnVpniOJU2SMMmru/X+Q40XqaRPZmgs1Yr2Yz87+sn5n4KsiZkJmhgiwGxRlHJkWzFtCQKUoMn1rARDG7KyJjrDAxtquKLcFf/fI6dC6avuV7D8pwDCfQAB8u4RpuoQVtIJDBC7zBu/PsvDofi7pKzrK3I/gj5/MH4ViRZA==</latexit><latexit sha1_base64="2ComkrihAwEZhuvy511a+hem7as=">AAAB7XicbZBLSwMxFIXv1Fet1Y5u3QSLUEHKjBtdCm5cSQX7gHYcMmmmDc1kQpIR6jC/xI0LRfw77vw3po+Fth4IfJyTcG9OJDnTxvO+ndLG5tb2Tnm3slfdP6i5h9WOTjNFaJukPFW9CGvKmaBtwwynPakoTiJOu9HkZpZ3n6jSLBUPZippkOCRYDEj2FgrdGvyMW9EZ0WYT87vQlWEbt1renOhdfCXUIelWqH7NRimJEuoMIRjrfu+J02QY2UY4bSoDDJNJSYTPKJ9iwInVAf5fPECnVpniOJU2SMMmru/X+Q40XqaRPZmgs1Yr2Yz87+sn5n4KsiZkJmhgiwGxRlHJkWzFtCQKUoMn1rARDG7KyJjrDAxtquKLcFf/fI6dC6avuV7D8pwDCfQAB8u4RpuoQVtIJDBC7zBu/PsvDofi7pKzrK3I/gj5/MH4ViRZA==</latexit><latexit sha1_base64="7+0A6P39ISFkhI7N6T+yyEFu11I=">AAAB+HicbZDLSsNAFIZPvNZ6adSlm8EiVJCSuNFl0Y0rqWAv0MYwmU7aoZNJmJkINeRJ3LhQxK2P4s63cdpmoa0/DHz85xzOmT9IOFPacb6tldW19Y3N0lZ5e2d3r2LvH7RVnEpCWyTmsewGWFHOBG1ppjntJpLiKOC0E4yvp/XOI5WKxeJeTxLqRXgoWMgI1sby7UrykNWC09zPxme3vsx9u+rUnZnQMrgFVKFQ07e/+oOYpBEVmnCsVM91Eu1lWGpGOM3L/VTRBJMxHtKeQYEjqrxsdniOTowzQGEszRMazdzfExmOlJpEgemMsB6pxdrU/K/WS3V46WVMJKmmgswXhSlHOkbTFNCASUo0nxjARDJzKyIjLDHRJquyCcFd/PIytM/rruE7p9q4KuIowREcQw1cuIAG3EATWkAghWd4hTfryXqx3q2PeeuKVcwcwh9Znz8xppLD</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit><latexit sha1_base64="LKhEIUBi3pJ8srEZ5LBCeEI0ml8=">AAAB+HicbZDLSsNAFIZP6q3WS6Mu3QwWoYKURARdFt24kgr2Am0Mk+m0HTqZhJmJUEOexI0LRdz6KO58G6dtFtr6w8DHf87hnPmDmDOlHefbKqysrq1vFDdLW9s7u2V7b7+lokQS2iQRj2QnwIpyJmhTM81pJ5YUhwGn7WB8Pa23H6lULBL3ehJTL8RDwQaMYG0s3y7HD2k1OMn8dHx668vMtytOzZkJLYObQwVyNXz7q9ePSBJSoQnHSnVdJ9ZeiqVmhNOs1EsUjTEZ4yHtGhQ4pMpLZ4dn6Ng4fTSIpHlCo5n7eyLFoVKTMDCdIdYjtVibmv/VuokeXHopE3GiqSDzRYOEIx2haQqozyQlmk8MYCKZuRWREZaYaJNVyYTgLn55GVpnNdfw3XmlfpXHUYRDOIIquHABdbiBBjSBQALP8Apv1pP1Yr1bH/PWgpXPHMAfWZ8/MuaSxw==</latexit>

p(b)k,2Nr
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d̄Nr [n] ⇠ CN (0,�2)
<latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="kFofBb25VPKk/0mHmYLc1UQhW3A=">AAACFXicbZBLSwMxFIXv+Ky1anXrJihCBZEZN3UpdONKFGwrdMbhTprWYJIZkoxQhvkpbvwrblwoojv/jekD8XUg8HFOQu49SSa4sb7/4c3NLywuLVdWqqu1tfWN+matY9JcU9amqUj1VYKGCa5Y23Ir2FWmGcpEsG5y2xrn3TumDU/VpR1lLJI4VHzAKVpnxfVmmKAm/bg4i3XZUxEJDZcklGhvKIqiVX7hWdnwD1w6lHh9tB/Xd/1DfyLyF4IZ7MJM53H9PeynNJdMWSrQmF7gZzYqUFtOBSurYW5YhvQWh6znUKFkJiomC5Zkzzl9Mki1O8qSifv9RYHSmJFM3M3xuOZ3Njb/y3q5HRxHBVdZbpmi048GuSA2JeO2SJ9rRq0YOUCquZuV0BvUSK3rtOpKCH6v/Bc6R4eB4wsfKrANO9CAAJpwAqdwDm2gcA+P8Awv3oP35L1O65rzZr1twQ95b59E0qFz</latexit><latexit sha1_base64="kFofBb25VPKk/0mHmYLc1UQhW3A=">AAACFXicbZBLSwMxFIXv+Ky1anXrJihCBZEZN3UpdONKFGwrdMbhTprWYJIZkoxQhvkpbvwrblwoojv/jekD8XUg8HFOQu49SSa4sb7/4c3NLywuLVdWqqu1tfWN+matY9JcU9amqUj1VYKGCa5Y23Ir2FWmGcpEsG5y2xrn3TumDU/VpR1lLJI4VHzAKVpnxfVmmKAm/bg4i3XZUxEJDZcklGhvKIqiVX7hWdnwD1w6lHh9tB/Xd/1DfyLyF4IZ7MJM53H9PeynNJdMWSrQmF7gZzYqUFtOBSurYW5YhvQWh6znUKFkJiomC5Zkzzl9Mki1O8qSifv9RYHSmJFM3M3xuOZ3Njb/y3q5HRxHBVdZbpmi048GuSA2JeO2SJ9rRq0YOUCquZuV0BvUSK3rtOpKCH6v/Bc6R4eB4wsfKrANO9CAAJpwAqdwDm2gcA+P8Awv3oP35L1O65rzZr1twQ95b59E0qFz</latexit><latexit sha1_base64="OUFKeGVla9dhZIXfTD3sAxvMgeE=">AAACIHicbZDLSgMxFIYzXmu9VV26CRZBQcqMG10Wu3FVKthW6IzDmTRtg0lmSDJCGeZR3Pgqblwoojt9GtMLoq0HAh//fw45548SzrRx3U9nYXFpeWW1sFZc39jc2i7t7LZ0nCpCmyTmsbqJQFPOJG0aZji9SRQFEXHaju5qI799T5Vmsbw2w4QGAvqS9RgBY6WwdOZHoHA3zOqhyjsywL5mAvsCzIAAz2r5D9bzI/fEun0Bt6fHYansVtxx4XnwplBG02qEpQ+/G5NUUGkIB607npuYIANlGOE0L/qppgmQO+jTjkUJguogGx+Y40OrdHEvVvZJg8fq74kMhNZDEdnO0bp61huJ/3md1PTOg4zJJDVUkslHvZRjE+NRWrjLFCWGDy0AUczuiskAFBBjMy3aELzZk+ehdVrxLF+55erFNI4C2kcH6Ah56AxV0SVqoCYi6AE9oRf06jw6z86b8z5pXXCmM3voTzlf30BNovo=</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit><latexit sha1_base64="H+noRZWkMQ2r+aQf/xrA6QXRkrQ=">AAACIHicbZDLSgMxFIYzXmu9VV26CRahgpSZItRlsRtXomBV6IzDmTRtQ5PMkGSEMsyjuPFV3LhQRHf6NGZqEW8HAh//fw45548SzrRx3TdnZnZufmGxtFReXlldW69sbF7oOFWEdkjMY3UVgaacSdoxzHB6lSgKIuL0Mhq1C//yhirNYnluxgkNBAwk6zMCxkphpelHoHAvzE5ClXdlgH3NBPYFmCEBnrXzLzzJa+6+dQcCrht7YaXq1t1J4b/gTaGKpnUaVl79XkxSQaUhHLTuem5iggyUYYTTvOynmiZARjCgXYsSBNVBNjkwx7tW6eF+rOyTBk/U7xMZCK3HIrKdxbr6t1eI/3nd1PQPg4zJJDVUks+P+inHJsZFWrjHFCWGjy0AUczuiskQFBBjMy3bELzfJ/+Fi0bds3x2UG0dTeMooW20g2rIQ03UQsfoFHUQQbfoHj2iJ+fOeXCenZfP1hlnOrOFfpTz/gFBjaL+</latexit>
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r̄1[n]
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p(b)k,1
<latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="EKRe6PzhWVNOBsCuJMjmEhb6iVw=">AAAB6XicbZBLSwMxFIXv1FetVatbN8EiVJAy40aXghuXFewD2rFk0kwbmslMkzuFMszvcONCEf+QO/+N6WOhrQcCH+ck3JsTJFIYdN1vp7C1vbO7V9wvHZQPj44rJ+WWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8P8/bU66NiNUTzhLuR3SoRCgYRWv5yXNWCy7zfja+8vJ+perW3YXIJngrqMJKjX7lqzeIWRpxhUxSY7qem6CfUY2CSZ6XeqnhCWVjOuRdi4pG3PjZYumcXFhnQMJY26OQLNzfLzIaGTOLAnszojgy69nc/C/rphje+plQSYpcseWgMJUEYzJvgAyE5gzlzAJlWthdCRtRTRnankq2BG/9y5vQuq57lh9dKMIZnEMNPLiBO3iABjSBwQRe4A3enanz6nws6yo4q95O4Y+czx+5j5A1</latexit><latexit sha1_base64="EKRe6PzhWVNOBsCuJMjmEhb6iVw=">AAAB6XicbZBLSwMxFIXv1FetVatbN8EiVJAy40aXghuXFewD2rFk0kwbmslMkzuFMszvcONCEf+QO/+N6WOhrQcCH+ck3JsTJFIYdN1vp7C1vbO7V9wvHZQPj44rJ+WWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8P8/bU66NiNUTzhLuR3SoRCgYRWv5yXNWCy7zfja+8vJ+perW3YXIJngrqMJKjX7lqzeIWRpxhUxSY7qem6CfUY2CSZ6XeqnhCWVjOuRdi4pG3PjZYumcXFhnQMJY26OQLNzfLzIaGTOLAnszojgy69nc/C/rphje+plQSYpcseWgMJUEYzJvgAyE5gzlzAJlWthdCRtRTRnankq2BG/9y5vQuq57lh9dKMIZnEMNPLiBO3iABjSBwQRe4A3enanz6nws6yo4q95O4Y+czx+5j5A1</latexit><latexit sha1_base64="1eqiqsj7opZz/PWDlGGyFskGhrw=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiVJAy40aXRTcuK9gLtGPJpJk2NMmMSaZQhnkONy4UcevDuPNtTNtZaOsPgY//nMM5+YOYM21c99sprK1vbG4Vt0s7u3v7B+XDo5aOEkVok0Q8Up0Aa8qZpE3DDKedWFEsAk7bwfh2Vm9PqNIskg9mGlNf4KFkISPYWMuPH9NqcJ710/GFl/XLFbfmzoVWwcuhArka/fJXbxCRRFBpCMdadz03Nn6KlWGE06zUSzSNMRnjIe1alFhQ7afzozN0Zp0BCiNlnzRo7v6eSLHQeioC2ymwGenl2sz8r9ZNTHjtp0zGiaGSLBaFCUcmQrME0IApSgyfWsBEMXsrIiOsMDE2p5INwVv+8iq0Lmue5Xu3Ur/J4yjCCZxCFTy4gjrcQQOaQOAJnuEV3pyJ8+K8Ox+L1oKTzxzDHzmfP/1VkZA=</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit><latexit sha1_base64="leDNkP4lV0ox904PtyN91iMYYxk=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEClJmRNBl0Y3LCvYC7VgyaaYNTTJjkimUYZ7DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XZWVtfWNzYLW8Xtnd29/dLBYVNHiSK0QSIeqXaANeVM0oZhhtN2rCgWAaetYHQ7rbfGVGkWyQcziakv8ECykBFsrOXHj2klOMt66ejcy3qlslt1Z0LL4OVQhlz1Xumr249IIqg0hGOtO54bGz/FyjDCaVbsJprGmIzwgHYsSiyo9tPZ0Rk6tU4fhZGyTxo0c39PpFhoPRGB7RTYDPVibWr+V+skJrz2UybjxFBJ5ovChCMToWkCqM8UJYZPLGCimL0VkSFWmBibU9GG4C1+eRmaF1XP8v1luXaTx1GAYziBCnhwBTW4gzo0gMATPMMrvDlj58V5dz7mrStOPnMEf+R8/gD+lZGU</latexit>

p(b)k,1+Nr
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s̄1[n]
<latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="JmAh3KTpaxlJQF4r2BFFg7RyTb8=">AAAB53icbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwbbCdCiZNNOG5jEkd4Qy9Ge4caGI/8id/8b0sdDWA4GPcxJy70lzKRyG4XdQ2dre2d2r7tcO6odHx42TeteZwjLeYUYa+5RSx6XQvIMCJX/KLacqlbyXTu7mee+ZWyeMfsRpzhNFR1pkglH0VtxPqSVuEMU6GTSaYStciGxCtIImrNQeNL76Q8MKxTUySZ2LozDHpKQWBZN8VusXjueUTeiIxx41Vdwl5WLkGbnwzpBkxvqjkSzc3y9KqpybqtTfVBTHbj2bm/9lcYHZTVIKnRfINVt+lBWSoCHz/clQWM5QTj1QZoWflbAxtZShb6nmS4jWV96E7lUr8vwQQhXO4BwuIYJruIV7aEMHGBh4gTd4DzB4DT6WdVWCVW+n8EfB5w9PdI9l</latexit><latexit sha1_base64="JmAh3KTpaxlJQF4r2BFFg7RyTb8=">AAAB53icbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwbbCdCiZNNOG5jEkd4Qy9Ge4caGI/8id/8b0sdDWA4GPcxJy70lzKRyG4XdQ2dre2d2r7tcO6odHx42TeteZwjLeYUYa+5RSx6XQvIMCJX/KLacqlbyXTu7mee+ZWyeMfsRpzhNFR1pkglH0VtxPqSVuEMU6GTSaYStciGxCtIImrNQeNL76Q8MKxTUySZ2LozDHpKQWBZN8VusXjueUTeiIxx41Vdwl5WLkGbnwzpBkxvqjkSzc3y9KqpybqtTfVBTHbj2bm/9lcYHZTVIKnRfINVt+lBWSoCHz/clQWM5QTj1QZoWflbAxtZShb6nmS4jWV96E7lUr8vwQQhXO4BwuIYJruIV7aEMHGBh4gTd4DzB4DT6WdVWCVW+n8EfB5w9PdI9l</latexit><latexit sha1_base64="lVysjc86Xocm5ErrYmOEKGxHcj0=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2veix6MVjBfsB26Vk07QNzSZLMiuUpT/DiwdFvPprvPlvTNs9aOsLgYd3ZsjMG6dSWPT9b6+0sbm1vVPereztHxweVY9P2lZnhvEW01Kbbkwtl0LxFgqUvJsaTpNY8k48uZvXO0/cWKHVI05THiV0pMRQMIrOCnsxNcT2g1BF/WrNr/sLkXUICqhBoWa/+tUbaJYlXCGT1Now8FOMcmpQMMlnlV5meUrZhI546FDRhNsoX6w8IxfOGZChNu4pJAv390ROE2unSew6E4pju1qbm//VwgyHN1EuVJohV2z50TCTBDWZ308GwnCGcuqAMiPcroSNqaEMXUoVF0KwevI6tK/qgeMHv9a4LeIowxmcwyUEcA0NuIcmtICBhmd4hTcPvRfv3ftYtpa8YuYU/sj7/AGKkJC+</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit><latexit sha1_base64="jHyapYVL7VGa9nBoP8DhycGT244=">AAAB8nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCrYWtkvJptk2NJssyaxQSn+GFw+KePXXePPfmLZ70NYXAg/vzJCZN86ksOj7315pbX1jc6u8XdnZ3ds/qB4eta3ODeMtpqU2nZhaLoXiLRQoeScznKax5I/x6HZWf3zixgqtHnCc8SilAyUSwSg6K+zG1BDbC0IV9ao1v+7PRVYhKKAGhZq96le3r1mecoVMUmvDwM8wmlCDgkk+rXRzyzPKRnTAQ4eKptxGk/nKU3LmnD5JtHFPIZm7vycmNLV2nMauM6U4tMu1mflfLcwxuY4mQmU5csUWHyW5JKjJ7H7SF4YzlGMHlBnhdiVsSA1l6FKquBCC5ZNXoX1RDxzfX9YaN0UcZTiBUziHAK6gAXfQhBYw0PAMr/DmoffivXsfi9aSV8wcwx95nz+L0JDC</latexit>

s̄2[n]
<latexit sha1_base64="TjDkaxr8z5LgKdu2NxeHABmEauM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBaSib7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYXFh7emWFn3jCVwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFJphlvs0QmuhdSw6VQvI0CJe+lmtM4lLwbTu7m9e4T10Yk6hGnKQ9iOlIiEoyitfx+SDUxg4avgkG15tbdhcg6eAXUoFBrUP3qDxOWxVwhk9QY33NTDHKqUTDJZ5V+ZnhK2YSOuG9R0ZibIF+sPCMX1hmSKNH2KSQL9/dETmNjpnFoO2OKY7Nam5v/1fwMo5sgFyrNkCu2/CjKJMGEzO8nQ6E5Qzm1QJkWdlfCxlRThjalig3BWz15HTqNumf54arWvC3iKMMZnMMleHANTbiHFrSBQQLP8ApvDjovzrvzsWwtOcXMKfyR8/kDjVeQww==</latexit><latexit sha1_base64="TjDkaxr8z5LgKdu2NxeHABmEauM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBaSib7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYXFh7emWFn3jCVwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFJphlvs0QmuhdSw6VQvI0CJe+lmtM4lLwbTu7m9e4T10Yk6hGnKQ9iOlIiEoyitfx+SDUxg4avgkG15tbdhcg6eAXUoFBrUP3qDxOWxVwhk9QY33NTDHKqUTDJZ5V+ZnhK2YSOuG9R0ZibIF+sPCMX1hmSKNH2KSQL9/dETmNjpnFoO2OKY7Nam5v/1fwMo5sgFyrNkCu2/CjKJMGEzO8nQ6E5Qzm1QJkWdlfCxlRThjalig3BWz15HTqNumf54arWvC3iKMMZnMMleHANTbiHFrSBQQLP8ApvDjovzrvzsWwtOcXMKfyR8/kDjVeQww==</latexit><latexit sha1_base64="TjDkaxr8z5LgKdu2NxeHABmEauM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBaSib7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYXFh7emWFn3jCVwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFJphlvs0QmuhdSw6VQvI0CJe+lmtM4lLwbTu7m9e4T10Yk6hGnKQ9iOlIiEoyitfx+SDUxg4avgkG15tbdhcg6eAXUoFBrUP3qDxOWxVwhk9QY33NTDHKqUTDJZ5V+ZnhK2YSOuG9R0ZibIF+sPCMX1hmSKNH2KSQL9/dETmNjpnFoO2OKY7Nam5v/1fwMo5sgFyrNkCu2/CjKJMGEzO8nQ6E5Qzm1QJkWdlfCxlRThjalig3BWz15HTqNumf54arWvC3iKMMZnMMleHANTbiHFrSBQQLP8ApvDjovzrvzsWwtOcXMKfyR8/kDjVeQww==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="bpPttPXNZg5akYf6vz6sleLyvkM=">AAAB53icbZDNSgMxFIXv1L9aq1a3boJFcFVmutGl4MZlBfsD06Fk0kwbmkmG5I5Qhj6GGxeK+EbufBvTaRfaeiDwcU5C7j1xJoVF3//2Kju7e/sH1cPaUf345LRxVu9ZnRvGu0xLbQYxtVwKxbsoUPJBZjhNY8n78ex+mfefubFCqyecZzxK6USJRDCKzgqHMTXEjtqhikaNpt/yS5FtCNbQhLU6o8bXcKxZnnKFTFJrw8DPMCqoQcEkX9SGueUZZTM64aFDRVNuo6IceUGunDMmiTbuKCSl+/tFQVNr52nsbqYUp3YzW5r/ZWGOyW1UCJXlyBVbfZTkkqAmy/3JWBjOUM4dUGaEm5WwKTWUoWup5koINlfehl67FTh+9KEKF3AJ1xDADdzBA3SgCww0vMAbvHvovXofq7oq3rq3c/gj7/MHUPCPZg==</latexit><latexit sha1_base64="bpPttPXNZg5akYf6vz6sleLyvkM=">AAAB53icbZDNSgMxFIXv1L9aq1a3boJFcFVmutGl4MZlBfsD06Fk0kwbmkmG5I5Qhj6GGxeK+EbufBvTaRfaeiDwcU5C7j1xJoVF3//2Kju7e/sH1cPaUf345LRxVu9ZnRvGu0xLbQYxtVwKxbsoUPJBZjhNY8n78ex+mfefubFCqyecZzxK6USJRDCKzgqHMTXEjtqhikaNpt/yS5FtCNbQhLU6o8bXcKxZnnKFTFJrw8DPMCqoQcEkX9SGueUZZTM64aFDRVNuo6IceUGunDMmiTbuKCSl+/tFQVNr52nsbqYUp3YzW5r/ZWGOyW1UCJXlyBVbfZTkkqAmy/3JWBjOUM4dUGaEm5WwKTWUoWup5koINlfehl67FTh+9KEKF3AJ1xDADdzBA3SgCww0vMAbvHvovXofq7oq3rq3c/gj7/MHUPCPZg==</latexit><latexit sha1_base64="HRJPbisXk4EyAmdQbELKmlrtBHI=">AAAB8nicbZBNSwMxEIZn/az1q+rRS7AInspuL3osevFYwX7AdinZNNuGZpMlmRVK6c/w4kERr/4ab/4b03YP2vpC4OGdGTLzxpkUFn3/29vY3Nre2S3tlfcPDo+OKyenbatzw3iLaalNN6aWS6F4CwVK3s0Mp2kseSce383rnSdurNDqEScZj1I6VCIRjKKzwl5MDbH9eqiifqXq1/yFyDoEBVShULNf+eoNNMtTrpBJam0Y+BlGU2pQMMln5V5ueUbZmA556FDRlNtoulh5Ri6dMyCJNu4pJAv398SUptZO0th1phRHdrU2N/+rhTkmN9FUqCxHrtjyoySXBDWZ308GwnCGcuKAMiPcroSNqKEMXUplF0KwevI6tOu1wPGDX23cFnGU4Bwu4AoCuIYG3EMTWsBAwzO8wpuH3ov37n0sWze8YuYM/sj7/AGMF5C/</latexit><latexit sha1_base64="TjDkaxr8z5LgKdu2NxeHABmEauM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBaSib7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYXFh7emWFn3jCVwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFJphlvs0QmuhdSw6VQvI0CJe+lmtM4lLwbTu7m9e4T10Yk6hGnKQ9iOlIiEoyitfx+SDUxg4avgkG15tbdhcg6eAXUoFBrUP3qDxOWxVwhk9QY33NTDHKqUTDJZ5V+ZnhK2YSOuG9R0ZibIF+sPCMX1hmSKNH2KSQL9/dETmNjpnFoO2OKY7Nam5v/1fwMo5sgFyrNkCu2/CjKJMGEzO8nQ6E5Qzm1QJkWdlfCxlRThjalig3BWz15HTqNumf54arWvC3iKMMZnMMleHANTbiHFrSBQQLP8ApvDjovzrvzsWwtOcXMKfyR8/kDjVeQww==</latexit><latexit sha1_base64="TjDkaxr8z5LgKdu2NxeHABmEauM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBaSib7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYXFh7emWFn3jCVwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFJphlvs0QmuhdSw6VQvI0CJe+lmtM4lLwbTu7m9e4T10Yk6hGnKQ9iOlIiEoyitfx+SDUxg4avgkG15tbdhcg6eAXUoFBrUP3qDxOWxVwhk9QY33NTDHKqUTDJZ5V+ZnhK2YSOuG9R0ZibIF+sPCMX1hmSKNH2KSQL9/dETmNjpnFoO2OKY7Nam5v/1fwMo5sgFyrNkCu2/CjKJMGEzO8nQ6E5Qzm1QJkWdlfCxlRThjalig3BWz15HTqNumf54arWvC3iKMMZnMMleHANTbiHFrSBQQLP8ApvDjovzrvzsWwtOcXMKfyR8/kDjVeQww==</latexit><latexit sha1_base64="TjDkaxr8z5LgKdu2NxeHABmEauM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBaSib7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYXFh7emWFn3jCVwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFJphlvs0QmuhdSw6VQvI0CJe+lmtM4lLwbTu7m9e4T10Yk6hGnKQ9iOlIiEoyitfx+SDUxg4avgkG15tbdhcg6eAXUoFBrUP3qDxOWxVwhk9QY33NTDHKqUTDJZ5V+ZnhK2YSOuG9R0ZibIF+sPCMX1hmSKNH2KSQL9/dETmNjpnFoO2OKY7Nam5v/1fwMo5sgFyrNkCu2/CjKJMGEzO8nQ6E5Qzm1QJkWdlfCxlRThjalig3BWz15HTqNumf54arWvC3iKMMZnMMleHANTbiHFrSBQQLP8ApvDjovzrvzsWwtOcXMKfyR8/kDjVeQww==</latexit><latexit sha1_base64="TjDkaxr8z5LgKdu2NxeHABmEauM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBaSib7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYXFh7emWFn3jCVwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFJphlvs0QmuhdSw6VQvI0CJe+lmtM4lLwbTu7m9e4T10Yk6hGnKQ9iOlIiEoyitfx+SDUxg4avgkG15tbdhcg6eAXUoFBrUP3qDxOWxVwhk9QY33NTDHKqUTDJZ5V+ZnhK2YSOuG9R0ZibIF+sPCMX1hmSKNH2KSQL9/dETmNjpnFoO2OKY7Nam5v/1fwMo5sgFyrNkCu2/CjKJMGEzO8nQ6E5Qzm1QJkWdlfCxlRThjalig3BWz15HTqNumf54arWvC3iKMMZnMMleHANTbiHFrSBQQLP8ApvDjovzrvzsWwtOcXMKfyR8/kDjVeQww==</latexit><latexit sha1_base64="TjDkaxr8z5LgKdu2NxeHABmEauM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBaSib7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYXFh7emWFn3jCVwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFJphlvs0QmuhdSw6VQvI0CJe+lmtM4lLwbTu7m9e4T10Yk6hGnKQ9iOlIiEoyitfx+SDUxg4avgkG15tbdhcg6eAXUoFBrUP3qDxOWxVwhk9QY33NTDHKqUTDJZ5V+ZnhK2YSOuG9R0ZibIF+sPCMX1hmSKNH2KSQL9/dETmNjpnFoO2OKY7Nam5v/1fwMo5sgFyrNkCu2/CjKJMGEzO8nQ6E5Qzm1QJkWdlfCxlRThjalig3BWz15HTqNumf54arWvC3iKMMZnMMleHANTbiHFrSBQQLP8ApvDjovzrvzsWwtOcXMKfyR8/kDjVeQww==</latexit><latexit sha1_base64="TjDkaxr8z5LgKdu2NxeHABmEauM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIuix6MVjBfsBaSib7aZdutmE3YlQQn+GFw+KePXXePPfuG1z0NYXFh7emWFn3jCVwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFJphlvs0QmuhdSw6VQvI0CJe+lmtM4lLwbTu7m9e4T10Yk6hGnKQ9iOlIiEoyitfx+SDUxg4avgkG15tbdhcg6eAXUoFBrUP3qDxOWxVwhk9QY33NTDHKqUTDJZ5V+ZnhK2YSOuG9R0ZibIF+sPCMX1hmSKNH2KSQL9/dETmNjpnFoO2OKY7Nam5v/1fwMo5sgFyrNkCu2/CjKJMGEzO8nQ6E5Qzm1QJkWdlfCxlRThjalig3BWz15HTqNumf54arWvC3iKMMZnMMleHANTbiHFrSBQQLP8ApvDjovzrvzsWwtOcXMKfyR8/kDjVeQww==</latexit>
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…

§ Main goal
• how to learn transition probability well

§ Advantages
• can be directly applied for ML detection
• can be directly applied for other approaches (ex. eMLD, MMD, MCD)

§ Disadvantages
• depends on dithering variance
• needs to estimate SNR value 

q Other approaches
§ Main goal

• how to design detection method well
§ Advantages

• need trained transition probability only 

§ Disadvantages
• not ML detection
• high complexity

Proposed 
focuses

Others 
focus



Simulation Results
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32 BS antennas, 4 users, 4-QAM, 1-bit ADCs, Rayleigh fadingSettings

Symbol Error Rate vs.  Transmit Power

Training length: Ntr = 30 Training length: Ntr = 30
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Future Work

Extension of Robust-Learning 1-Bit Detection 

Deterministic Channel Estimation



30

Learning-Based One-Bit Detection (Extension 1)

q Weighted minimum distance detection (wMDD)

§ Scalable to any number of bits
§ More robust than conventional ML detection

Channel & Quantization Noise

Need to estimate during training phase

Need to estimate during training phase

By using majority rule

ML detection

wMMD

§ Weighted hamming distance
: error probability✏
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Learning-Based One-Bit Detection (Extension 1)

q Weighted minimum distance detection (wMDD)

Channel & Quantization Noise

Need to estimate during training phase

Need to estimate during training phase

By using majority rule

§ Extension with dithering
• decreases estimation accuracy of c & increase estimation accuracy of p
• provides tradeoff between estimating c and p
• needs to maximize tradeoff by finding optimal dithering variance



Learning-Based One-Bit Detection (Extension I1)

q Channel coded system

§ Proposes soft matric operation
• To use state-of-the-art channel codings
• Proper low-complexity scheme

Proposed receiver architecture
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Channel Estimation (Extension)

Deterministic hybrid beamformer design for channel estimation

• Compressed sensing based algorithms
• Millimeter wave frequencies
• Frequency-selective channels
• Phase shifter based architecture
• Low-resolution ADCs
• Uplink
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Extension covers:
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