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10801 AAC | 5G NR (CP-OFDM, 1 RB, 80 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 7.89 +9.6 %
10802 AAC | 5G NR (CP-OFDM, 1 RB, 90 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 7.87 +96%
10803 AAC | 5G NR (CP-OFDM, 1 RB, 100 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 7.93 +9.6 %
10805 AAC | 5G NR (CP-OFDM, 50% RB, 10 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.34 +96%
10806 AAC | 5G NR (CP-OFDM, 50% RB, 15 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.37 +9.6%
10809 AAC | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.34 +96%
10810 AAC | 5G NR (CP-OFDM, 50% RB, 40 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.34 +9.6%
10812 AAC | 5G NR (CP-OFDM, 50% RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.35 +96%
10817 AAC | 5G NR (CP-OFDM, 100% RB, 5 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.35 +9.6 %
10818 AAC | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 30 kHz) 5G NR FR1TDD 8.34 +9.6 %
10819 AAC | 5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.33 +9.6 %
10820 AAC | 5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.30 +9.6 %
10821 AAC | 5G NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.41 +9.6%
10822 AAC | 5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.41 +9.6 %
10823 AAC | 5G NR (CP-OFDM, 100% RB, 40 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.36 +96%
10824 AAC | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 30 kHz) 5G NR FR1TDD 8.39 +9.6 %
10825 AAC | 5G NR (CP-OFDM, 100% RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1TDD 8.41 +9.6 %
10827 AAC | 5G NR (CP-OFDM, 100% RB, 80 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.42 +9.6 %
10828 AAC | 5G NR (CP-OFDM, 100% RB, 90 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.43 +9.6 %
10829 AAC | 5G NR (CP-OFDM, 100% RB, 100 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 8.40 +9.6 %
10830 AAC | 5G NR (CP-OFDM, 1 RB, 10 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 7.63 +9.6 %
10831 AAC | 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 7.73 +9.6 %
10832 AAC | 5G NR (CP-OFDM, 1 RB, 20 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 7.74 +9.6 %
10833 AAC | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 7.70 +9.6 %
10834 AAC | 5G NR (CP-OFDM, 1 RB, 30 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 7.75 +9.6%
10835 AAC | 5G NR (CP-OFDM, 1 RB, 40 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 7.70 +9.6 %
10836 AAC | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 7.66 +96%
10837 AAC | 5G NR (CP-OFDM, 1 RB, 60 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 7.68 +9.6 %
10839 AAC | 5G NR (CP-OFDM, 1 RB, 80 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 7.70 +9.6 %
10840 AAC | 5G NR (CP-OFDM, 1 RB, 90 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 7.67 +9.6 %
10841 AAC | 5G NR (CP-OFDM, 1 RB, 100 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 7.71 +9.6 %
10843 AAC | 5G NR (CP-OFDM, 50% RB, 15 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.49 +9.6 %
10844 AAC | 5G NR (CP-OFDM, 50% RB, 20 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.34 +9.6%
10846 AAC | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.41 +96%
10854 AAC | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.34 +9.6%
10855 AAC | 5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 60 kHz) 5G NR FR1TDD 8.36 +9.6%
10856 AAC | 5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.37 +9.6 %
10857 AAC | 5G NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.35 +9.6 %
10858 AAC | 5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.36 +9.6 %
10859 AAC | 5G NR (CP-OFDM, 100% RB, 40 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.34 +9.6 %
10860 AAC | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.41 +9.6 %
10861 AAC | 5G NR (CP-OFDM, 100% RB, 60 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.40 +9.6 %
10863 AAC | 5G NR (CP-OFDM, 100% RB, 80 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.41 +9.6 %
10864 AAC | 5G NR (CP-OFDM, 100% RB, 90 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.37 +9.6 %
10865 AAC | 5G NR (CP-OFDM, 100% RB, 100 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 8.41 +9.6%
10866 AAC | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +9.6 %
10868 AAC | 5G NR (DFT-s-OFDM, 100% RB, 100 MHz, QPSK, 30 kHz) 5G NR FR1TDD 5.89 +9.6 %
10869 AAD | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 5.75 +9.6 %
10870 AAD | 5G NR (DFT-s-OFDM, 100% RB, 100 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 5.86 +9.6 %
10871 AAD | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 575 +96%
10872 AAD | 5G NR (DFT-s-OFDM, 100% RB, 100 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 6.52 +96%
10873 AAD | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 6.61 +9.6 %
10874 AAD | 5G NR (DFT-s-OFDM, 100% RB, 100 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 6.65 +9.6 %
10875 AAD | 5G NR (CP-OFDM, 1 RB, 100 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 7.78 +9.6%
10876 AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 8.39 +9.6 %
10877 AAD | 5G NR (CP-OFDM, 1 RB, 100 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 7.95 +9.6 %
10878 AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 8.41 +96%
10879 AAD | 5G NR (CP-OFDM, 1 RB, 100 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 812 9.6 %
10880 AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 8.38 +96%
10881 AAD | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 5.75 +9.6 %
10882 AAD | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 5.96 +9.6 %
10883 AAD | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 6.57 +9.6%
10884 AAD | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 6.53 +9.6 %
10885 AAD | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 6.61 +9.6 %
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10886 AAD 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 6.65 +9.6 %
10887 AAD 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 7.78 +9.6 %
10888 AAD | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 8.35 +9.6 %
10889 AAD 5G NR (CP-OFDM, 1 RB, 50 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 8.02 +9.6 %
10890 AAD 5G NR (CP-OFDM, 100% RB, 50 MHz, 16QAM, 120 kHz) 5G NR FR2 TDD 8.40 +96 %
10891 AAD | 5G NR (CP-OFDM, 1 RB, 50 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 8.13 +9.6 %
10892 AAD | 5G NR (CP-OFDM, 100% RB, 50 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 8.41 +9.6 %
10897 AAA | 5G NR (DFT-s-OFDM, 1 RB, 5 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.66 +9.6 %
10898 AAA 5G NR (DFT-s-OFDM, 1 RB, 10 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.67 +9.6 %
10899 AAA 5G NR (DFT-s-OFDM, 1 RB, 15 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.67 +9.6 %
10900 AAA 5G NR (DFT-s-OFDM, 1 RB, 20 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +9.6 %
10901 AAA 5G NR (DFT-s-OFDM, 1 RB, 25 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +9.6 %
10902 AAA | 5G NR (DFT-s-OFDM, 1 RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +9.6 %
10903 AAA 5G NR (DFT-s-OFDM, 1 RB, 40 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +9.6 %
10904 AAA 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +9.6 %
10905 AAA 5G NR (DFT-s-OFDM, 1 RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +9.6 %
10906 AAA 5G NR (DFT-s-OFDM, 1 RB, 80 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.68 +9.6%
10907 AAA 5G NR (DFT-s-OFDM, 50% RB, 5 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.78 +96 %
10908 AAA 5G NR (DFT-s-OFDM, 50% RB, 10 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.93 +9.6 %
10909 AAA 5G NR (DFT-s-OFDM, 50% RB, 15 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.96 +9.6 %
10910 AAA 5G NR (DFT-s-OFDM, 50% RB, 20 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.83 +9.6 %
10911 AAA | 5G NR (DFT-s-OFDM, 50% RB, 25 MHz, QPSK, 30 kHz) 5G NR FR1TDD 5.93 +9.6 %
10912 AAA 5G NR (DFT-s-OFDM, 50% RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 +9.6%
10913 AAA 5G NR (DFT-s-OFDM, 50% RB, 40 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 +9.6 %
10914 AAA 5G NR (DFT-s-OFDM, 50% RB, 50 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.85 +9.6 %
10915 AAA 5G NR (DFT-s-OFDM, 50% RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.83 +9.6 %
10916 AAA 5G NR (DFT-s-OFDM, 50% RB, 80 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.87 +9.6 %
10917 AAA 5G NR (DFT-s-OFDM, 50% RB, 100 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.94 +9.6 %
10918 AAA | 5G NR (DFT-s-OFDM, 100% RB, 5 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.86 +9.6 %
10919 AAA 5G NR (DFT-s-OFDM, 100% RB, 10 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.86 +9.6 %
10920 AAA 5G NR (DFT-s-OFDM, 100% RB, 15 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.87 +9.6 %
10921 AAA 5G NR (DFT-s-OFDM, 100% RB, 20 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 +9.6 %
10922 AAA 5G NR (DFT-s-OFDM, 100% RB, 25 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.82 +9.6 %
10923 AAA 5G NR (DFT-s-OFDM, 100% RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 +9.6 %
10924 AAA 5G NR (DFT-s-OFDM, 100% RB, 40 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 +9.6 %
10925 AAA | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, QPSK, 30 kHz) 5G NR FR1TDD 5.95 +9.6 %
10926 AAA 5G NR (DFT-s-OFDM, 100% RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 +9.6 %
10927 AAA 5G NR (DFT-s-OFDM, 100% RB, 80 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.94 +9.6 %
10928 AAA 5G NR (DFT-s-OFDM, 1 RB, 5 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.52 +9.6 %
10929 AAA 5G NR (DFT-s-OFDM, 1 RB, 10 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.52 +9.6 %
10930 AAA 5G NR (DFT-s-OFDM, 1 RB, 15 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5:52 +9.6 %
10931 AAA 5G NR (DFT-s-OFDM, 1 RB, 20 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5:51 +96 %
10932 AAA 5G NR (DFT-s-OFDM, 1 RB, 25 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.51 +9.6 %
10933 AAA 5G NR (DFT-s-OFDM, 1 RB, 30 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 6.51 +9.6 %
10934 AAA 5G NR (DFT-s-OFDM, 1 RB, 40 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5511 +9.6 %
10935 AAA 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.51 +9.6 %
10936 AAA 5G NR (DFT-s-OFDM, 50% RB, 5 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.90 +9.6 %
10937 AAA 5G NR (DFT-s-OFDM, 50% RB, 10 MHz, QPSK, 15 kHz) 5G NR FR1 FDD ST +9.6 %
10938 AAA | 5G NR (DFT-s-OFDM, 50% RB, 15 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.90 +9.6 %
10939 AAA 5G NR (DFT-s-OFDM, 50% RB, 20 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.82 +9.6 %
10940 AAA | 5G NR (DFT-s-OFDM, 50% RB, 25 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.89 +9.6 %
10941 AAA 5G NR (DFT-s-OFDM, 50% RB, 30 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.83 +9.6 %
10942 AAA | 5G NR (DFT-s-OFDM, 50% RB, 40 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.85 +9.6 %
10943 AAA | 5G NR (DFT-s-OFDM, 50% RB, 50 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.95 +9.6 %
10944 AAA 5G NR (DFT-s-OFDM, 100% RB, 5 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.81 +9.6 %
10945 AAA 5G NR (DFT-s-OFDM, 100% RB, 10 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.85 +9.6 %
10946 AAA 5G NR (DFT-s-OFDM, 100% RB, 15 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.83 +9.6 %
10947 AAA 5G NR (DFT-s-OFDM, 100% RB, 20 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.87 +9.6 %
10948 AAA 5G NR (DFT-s-OFDM, 100% RB, 25 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.94 +9.6 %
10949 AAA 5G NR (DFT-s-OFDM, 100% RB, 30 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.87 +9.6 %
10950 AAA 5G NR (DFT-s-OFDM, 100% RB, 40 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.94 +9.6 %
10951 AAA 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.92 +9.6 %
10952 AAA 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 64-QAM, 15 kHz) 5G NR FR1 FDD 8.25 +9.6 %
10953 AAA 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 15 kHz) 5G NR FR1 FDD 8.15 +9.6 %
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10954 AAA | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 15 kHz) 5G NR FR1 FDD 8.23 +9.6 %
10955 AAA | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 15 kHz) 5G NR FR1 FDD 8.42 +9.6 %
10956 AAA | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.14 +9.6 %
10957 AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.31 +9.6 %
10958 AAA | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.61 +9.6 %
10959 AAA | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.33 +9.6 %
10960 AAA | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 64-QAM, 15 kHz) 5G NR FR1 TDD 9.32 +9.6 %
10961 AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 15 kHz) 5G NR FR1 TDD 9.36 +9.6%
10962 AAA | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 15 kHz) 5G NR FR1 TDD 9.40 +9.6 %
10963 AAA | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 15 kHz) 5G NR FR1 TDD 9.55 +9.6 %
10964 AAA | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.29 +9.6 %
10965 AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.37 +9.6 %
10966 AAA | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.55 +9.6 %
10967 AAA | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.42 +9.6 %
10968 AAA | 5G NR DL (CP-OFDM, TM 3.1, 100 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.49 +9.6 %

£ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.
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Schmid & Partner b [ | @ Service suisse d'étalonnage
Engineering AG s ,' Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland : e/ S swiss Calibration Service

Accredited by 1he Swiss Accreditalion Sarvice (SAS)
The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

Certificate No: ER3-2424 M :

Calibration procedure(s)

Calibration date;

This calibration certificate d
The and the ur

Which raplize the phiysscal units of measuremeanta (S1)

bt

with canfid pre

y are given on the folowing pages and are part of the codificats
All calibraions have been conducted in the closed laboratory (aolity’ enviconment femperature (22 = 3)'C and humidity < 70%

Calibration Equipment used (METE ontical for calibration)

| Primary Standards o | cal Date (Cerfficata No.) | Scheduled Catbration
Power meter NRP SN 104778 01-Ape-20 (No_ 217-03100/03101) | Apr21. ]
Piwer sensor NRP-791 | SN 103244 | 01-Ape-20 (Na. 217-03100} | Apr-21 -
Powor sensor NRP-201 SN, 103245 | 01-Apr-20 (No. 217-03101) Ape-21

| Referance 20 dB Attenuator SN, CO2882 (20n) | 31-Mar-20 (No. 217-03108) [ Apr-21

[ DAE4 SN 789 | 23-Dac-20 (No DAE4-789 Dec20) | Dec21

| Reférence Proba ER3DVE SN: 2328 05-Oct-20 (Mo, ER3-2328_0et20) | Dct-2q

|

| Secondary Standamis I Check Date {in house) Scheduled Cheek
Power meler E44198 | SN GBa1203874 G6-Ape-16 fin houss chech Jun-20) | Inhousecheck Jun22 |
Power sensor EA4H12A SN. MY41498067 | 08-A0s-16 (in house check Jun-20) | In housa check. Jun.22

|_Power sénsor F4412A SH: 000110210 | OB-Apr-18 (in holse chack Jun-20) In house chack: Jun-22
RF generstor HP 8648C SN US3842U01700 | 04-Aug-29 (in house check Jun-20) | In house check: Jun-22

[ Network Analyzer EG3S8A SN US41080477 | 31-Mae-14 oin house check Oct-20) lin house check Oot-21

[ Calitrated by

Approved by.

|

Nama
it

T

Katja Pokovic

Function Signature

i

Issuad. March 4. 2021

Thiz calibration certificate shall nol be repraduced exéept In Tull withoul written approval of the laboratory. |
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Calibration Laboratory of TS S Schweizerischer Kalibrierdienst
Schmid & Partner J | g Servicesuisse dotalonnage
Engineering AG ’ Servizio svizzero di taraturn
Zeughausstrassa 43, 8004 Zurich, Switzerland L) S g Catibration Setvice
i ——
Al by the Swiss A Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilsteral Ag: for the g of calibration certificates
Glossary:
NORMx.y,z sensitivity in frea space
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A.B.C.D modulation dependent linearization parametars
En Incident E-field orientation normal to probe axis
Ep incident E-field orientation paraliel to probe axis
Polarization o rotatlon around probe axis
Polarization 5 4 rotation around an axis that is In the plane normal 1o probe axis (at measurement center),
L&, § =0Is normal to probe axis
Connector Angle information used in DASY system to align probe sansor X to the robot coordinate system

Calibration is Performed According to the Following Standards:
a) |EEE Std 1309-2005, * |EEE Standard for callbration of electromagnetic field sensors and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005
b) CTIA Test Plan for Hearing Ald Compatibility, Rev 3,1.1, May 2017

Methods Applied and Interpretation of Parameters:
*  NORM,y.2: Assessed for E-field polarization 4 = 0 for XY sensors and 9 = 90 for Z sensor (f < 800 MHz in
TEM-ceil, T> 1800 MHz: R22 waveguide).

*  NORMfx.y.z= NORMx.y.z * frequency_response (see Frequency Response Chart).

*  DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

* PAR!PAR s the Peak to Average Ralio that is not calibrated but determined based on the signal
characteristics

o Axy.zi Bry.z Cxy.z; Dxy.z; VRx.y.2: A B. C. D are numerical linearization parameters sssessed basaed on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
madia. VR is the maximum calibration range expressed in RMS voltage across the diode.

*  Sphencal isotropy (30 deviation from isatropy): in & locally homogenaous field realized using an open
waveguide satup.

» Sensor Offset: The sensor offset corresponds ta the offset of virtual measuremant center from the probe tip
(on probe axis), No tolerance required

¢+ Conngctor Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: ER3-2424 Mar21 Paga 2 of 9
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No0.122N00821-HAC RF

March 4, 2021

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2424

Basic Calibration Parameters

B Sensor X Sensor Y Sensor Z | Une (k=2)
Norm (gwgwmﬁ) 1.53 1.55 1.83 [ 101 %
DCPmV 993 %98 013 ]
Calibration results for Frequency Response (30 MHz — 3 GHz)
| Fraquency | TargetE-Field | Measured Doviatl ‘ M d | De Unc (k=2)
MHz Vim E-field (En) E-normal E-field (Ep) E-normal Y
| Vim in% | Nim in %
[ 30 774 76.6 -0.7% 774 0.4% +51% ]
100 772 785 | 18% | w8 | 09% +51% |
450 772 78.8 1.9% 778 0.8% £51% |
800 77.0 782 1.5% 775 0.6% +51%
750 770 78.1 1.5% 775 0.7% £51% |
f == - == B
| 1800 143.0 141.7 -0.9% 141.1 -1.3% £51% |
2000 135.1 134.4 -0.5% 133.5 -12% +51%
| 2200 127.7 1262 -1.2% 1275 -0.1% £51%
[ 2500 126.5 126.0 0.4% 126.8 11% +51%
3000 79.4 782 -1.8% 81.3 2.4% £51% |

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution correspands to a coverage
probability of approximately 95%.

" Numerical linearization parameler uncenainty not requiced
&4 Incortainty 1 determingd veing the max, deviation fram inesr re 1 ying rec

field vaie

distribution and ia exprossed for the square of the

Certificate No: ER3-2424_Mar21
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ER3DVE ~ SN:2424 March 4. 2021

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2424

Calibration Results for Modulation Response

uiD Communication Systam Name A B C [3) VR Max | Unct
i dB | dBVuV dB mv dev. (k=2)
|0 oW | X 0.0 0.0 1.0 000 | 2071 | 235% | =4.7 %
Iy 0.0 0.0 1.0 194.8
L Z | 0o 0.0 1.0 2085 |
10021- | GSM-FDD (TDMA, GMSK) l Jj 13.38 917 257 939 | 1278 | 230% | 247%
DAC
- - ¥ | 2081 | 998 | 281 751 ‘ =3
Z | 2530 99,9 28,1 1459 =
10061- | IEEE 802.11b WiFi 2.4 GHz X 485 | 752 218 | 360 | 1148 | 22% | 247 %
CcAB (DSSS, 11 Mbps) ) | 1
Y 411 723 | 205 1060 | N
1z 5.66 76.8 218 1170
' 10077- |EEE 802.11g WiF| 2.4 GHz | x 12.21 748 276 1100 | 1048 | £22% | 247 %
CAB (DSSSIOFDM. 54 Mbps)
Y 13.33 783 207 1448
) Z | 120 738 265 107.7
| 10172- | LTE-TDD (SC-FDMA, 1RB, 20 X | 1038 849 32.0 9.21 1901 | £26% | 247 %
CAG MHz. CGPSK)
Y 8.50 788 289 1269
. F3 11.14 85.0 311 N
10173- | LTE-TDD (SC-FDMA, 1 RE, 20 X 10.60 l 84.6 319 948 | 1395 | 225% | =47 "%
CAG MHz. 16-CAM) L
Y 911 80.2 29.6 127.0
2 12.00 86,6 319 1283
10295 CDMA2000, RC1, SO3, 1/8th % 16,51 ' g7 405 1248 | 1132 | 235 % ‘ +47 %
AAB Rate 25 fr.
Y 1591 | 100.0 409 1013 I
L [ Z | 1842 | 1000 | 382 1262

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage
prabability of approximately 95%.

- cal ion p uncertainty not required
f Uncetpinty is determined uking the max. daviation fram linear responae Appiying rectanguiar distribubion and s sxprassed Or the sguare af he
feid valus

Certificate No: ER3-2424 Mar21 Pagadof 9
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ER3DVE - SN:2424 March 4, 2021

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2424

Sensor Frequency Model Parameters

Sensor X Sensor Y SensarZ |
|FrequeneyCor (LF) | 78 | 432 | om
| Frequency Corr. (HF) | 0.00 , 0.00 000 #
Other Probe Parameters
[ Sensor Arangement T —— Rectangular |
Connector Angle (7) 185.5
| Mechanical Surface Detection Mode enabled
Fﬁﬂmm;ﬁan ‘Mode disabled
“Probe Overall Length - T T 33rmm |
] Probe Body Diameter 10 mm
Tip Length o _‘r T i0mm |
Tip Diameter 8 mm
Probe Tip to Sensor X Calibration Pont o  25mm |
Probe Tip to Sensor Y Calibration Poimt | T z5mm|
| Prabe Tip to Sensor Z Calibration Paint 2.5mm |
Certificate No: ER3-2424_Mar21 Page 5ol @
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March 4, 2021

ER3DVE - SN:2424

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM.0 =2500 MHz R22.0

Receiving Pattern (¢), 8 = 90°

=600 MHz, TEM.,90 =2500 MHz,R22 90

©

Pace 6 of 9
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ER3DV6 ~ SN:2424 March 4, 2021

Receiving Pattern (¢), 9 = 0°

:_.‘. SR T .».4-0—0:-'_|4,8,‘.$_.;.‘ - ‘7t l'tT" - ll«!.!_l.

Ereor [dB)

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)

Receiving Pattern (¢), 9 = 90°

Etror [d9)

|..-o [ R0 L A N — -— e o R e e T

'

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)

Certificata No: ER3-2424 Mar21 Page 7 of 8
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ER3DVE — SN:2424 March 4, 2021

Dynamic Range f(E-field)
(TEM cell, f =900 MHz)

.
1
’;‘ L
'_':‘, .
& ’
5 104= .
.
.
.
.
.
100 1
£ tola m
® o]
ot compensated ormpensats
z
= —— .
- o o —t—— TSP — O O g o g
fimi
B
E tatal [Vim]
. o |
TIPENEaIEY sompensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

©Copyright. All rights reserved by SAICT.
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ER3IDVE ~ SN:2424 March 4, 2021

Deviation from Isotropy in Air
Error (9, 8), f = 900 MHz

Oeviahion

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificate No: ER3-2424_Mar21 Page 9of §
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ANNEX D: DAE Calibration Certificate

DAE4-SN: 1527 (2020)

PEAT
BRFEA

\\\‘\nl”l’l/
&’//

&
\\“

In Collaboration with

=777 s p e a g ECNAS &

CALIBRATION LABORATORY
N ON //_—\\ v CALIBRATION
Add: No.51 Xueyuan Road. Haidian District. Beijing. 100191, China ’/"Iuh\\\‘\ R CNAS L0570

’
/ %,

\v

\\\\\\
/,/II

Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504
E-mail: cttl @ chinattl.com Hittp://www.chinattl.cn
Client - CTTL(South Branch) Certificate No: Z20-60433

CALIBRATION CERTIFICATE

Object DAE4 - SN: 1527
Calibration Procedure(s) FE-Z11-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)
Calibration date: November 06, 2020

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration

|
Process Calibrator 753 ' 1971018 16-Jun-20 (CTTL, No.J20X04342) Jun-21

i

Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer ’é""‘ﬁb
Reviewed by: Lin Hao SAR Test Engineer T{#‘/%
Approved by: Qi Dianyuan SAR Project Leader m £

Issued: November 08, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z20-60433 Page 1 of 3
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A‘ In Collaboration with
w777 s p e a g
Sl  CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beijing. 100191, China

Tel: ~86-10-62304633-2512 Fax: ~86-10-62304633-2504
E-mail: cttl @ chinattl.com Http://www.chinattl.cn

Glossary:

DAE data acquisition electronics

Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

e DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z20-60433 Page 2 of 3
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!L In Collaboration with
=777 s p e a g
S~  CALIBRATION LABORATORY

Add: No.51 Xueyuan Road. Haidian District. Beijing. 100191, China
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504
E-mail: cttl @ chinattl.com Http://www.chinattl.cn

DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV, full range = i S +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y V4
High Range 403.863 = 0.15% (k=2) | 403.582 +0.15% (k=2) | 403.801 £ 0.15% (k=2)
Low Range 3.95875 £ 0.7% (k=2) | 3.98892 £ 0.7% (k=2) | 3.96720 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 223.5°+1°

%)

Certificate No: Z20-60433 Page 3 of
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DAE4-SN: 786 (2021)

. \“\upv,,l, x
’ In Collsboration with {&\\\\_J////,,’ ;EV\Z‘I
WA YO p e a g %CNAS&?
- N gl CLBRATON
Add: No.52 HunYuanBel Rowd, Haldian District. Betiing. 10191, Chin ,"/HI,I\\\\\‘\\ CNAS L0570
Tel: +86-10-02304613-2512 Fax: =86-10-62304633-2504 Ll
E-mail: entl a chinantl com Hup; www.chinanl en
Client : CTTL(South Branch) Certificate No: Z21-60093
CALIBRATION CERTIFICATE
Object DAE4 - SN: 786
Calibration Procedure(s) FE-Z11-002-01
Calibration Procedure for the Data Acquisition Electronics
‘ (DAEX)
Calibration date: April 09, 2021 '

This callbration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl), The measurements and the uncertainties with confidence probability are given on the following ‘
pages and are part of the certificate,

|All calibrations have been conducted In the closed laboratory facility: environment temperature(zz+3)t and
humidity<70%.

| Calibration Equipment used (M&TE critical for callbration) \

Primary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
\ Process Calibrator 753 1971018 16-Jun-20 (CTTL. No.J20X04342) Jun-21
'________,_____‘__|
Name Function Signature |
| Calibrated by Yu Zongying SAR Test Engineer LT
‘ Reviewed by: Lin Hao SAR Test Engineer ffd’ % ,
Approved by: Qi Dianyuan SAR Project Leader J“‘é\'{”{v/ \

Issued: April 11, 2021
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory:

Certificate No: Z21-60003 Puge | of 3
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In Collabacation wath

!‘TTL s p e a g

CALIBRATION LABORATORY
Add: No 82 ThaaYuanBei Road. Hiidian District. Belfing. 100191, Chinu
el +Bb=10-62304633-2512 Fax: +8o=-10-6230463 32404
Lenndds ett] e chimant] comny Hups www.chinantl on
Glossary:
DAE data acquisition electronics

Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: 221-60093 Page 2 of' 3
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S~  CALIBRATION LABORATORY

Add: No.32 HunYuunBei Road. Haidian Disteict, Beljing, 100191, Chin
lel: ~BO-10-6234633-2512 Fax: «Bo-10-62304033-250:4
Hemadl: ottd iz chinattl.com Higp: www chinattl.on

DC Voltage Measurement
AlD - Convertar Resolution nominal
High Range: 1LSB = 8.1V

full range = -100... 4300 mV
Low Range; 1LSB = 81nVv full range = -1 +3mVv
DASY measurement parameters: Auto Zaro Time 3 sec. Measuring time. 3 sec
Callbration Factors X Y z
High Range

404112 ~ 0.15% (k=2) 404 269 =0 15% (k=2) 404668 + 0.15% (k=2)

Low Range 397192 £0.7% (k=2) | 3.97396 ~ 0 7% (k=2)

3.95762 ¢ 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 228" =1° \1

Certificate No: 221-60093 Page 303
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DAE4-SN: 1527 (2022)

n
In Collaboration with

&77Ls p e a g A, g i CAICT

_//f\\\g v CALIBRATION
Add: No.52 HuaYuanBei Road, Haidian District, Beijing. 100191, China %7,/ N 3 CNAS L0570

Tel: ~86-10-62304633-2512 Fax; +86-10-023(4633-2504
E-mail: cttha chinattl.com Hip;: ' www.chinattl.cn
Client : SAICT Certificate No: Z22-60003

< g»{f. - 1 i | . ‘"‘ i g 4
Object DAE4 - SN: 1527 |
Calibration Procedure(s) FF-Z11-002-01 ;
\ Calibration Procedure for the Data Acquisition Electronics |
(DAEX) |
Calibration date: January 12, 2022 |

|

This calibration Certificate documents the traceability to national standards, which realize the physical units of
‘ measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate. \

|AII calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)'c and
humidity<70%. |
I

Calibration Equipment used (M&TE critical for calibration) )

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
| Process Calibrator 753 | 1971018 15-Jun-21 (CTTL, No.J21X04465) Jun-22
Name Function Signature ‘
: 2 |
Culjbrated by Yu Zongying SAR TestEngineer | %
R Lin Hao SAR Test Engineer ' N mfv% <
} Approved by: Qi Dianyuan SAR Project Leader | P

Issued: January 14, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z22-60003 Page 1 of 3
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CALIBRATION LABORATORY

&77 35 o 2 g CAICT
= CAICT

Add: No.52 HuaYuanBei Road, Haidian District. Beijing, 100191, China

Tel: +86-10-62304633-2512 Fax: —86-10-62304633-23504
E-mail: cttl @ chinattl.com Hup: www.chinattl.cn
Glossary:
DAE data acquisition electronics

Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

» DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

» The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z22-60003 Page 2 of 3
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S~  CALIBRATION LABORATORY

Add: No.,52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: =86-10-62304633-2512 Fax: =86-10-62304633-250M
E-mail: cttl @ chinattl.com Http: 'www.chinattl.cn
DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV full range = -1 +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
b 4

[ X

Z

CAICT

Calibration Factors
403.864 = 0.15% (k=2) | 403.585 = 0.15% (k=2) | 403.806 + 0.15% (k=2)

High Range
Bw Range 3.95854 + 0.7% (k=2) | 3.98858 = 0,7% (k=2) | 3.96746 = 0.7% (k=2)
Connector Angle
l Connector Angle to be used in DASY system 224°+ 19

Certificate No: Z22-60003 Page 3 of 3
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ANNEX E: Dipole Calibration Certificate
Dipole 835MHz (2018)

& 5 Uy
Calibration Laboratory of \\\“\\\\//1/’;,, g Schweizerischer Kalibrierdienst
Schmid & Partner SE\\Q/(& c Service suisse d'étalonnage
Engineering AG T3 s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “ //,?\\«‘ Swiss Calibration Service
Lol W
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client  CTTL (Auden) Certificate No: CD835V3-1165_Jul18

[CALIBRATION CERTIFICATE
|

| Object CD835V3 - SN: 1165

I Calibration procedure(s) QA CAL-20.v6
1 Calibration procedure for dipoles in air

! Calibration date: July 19, 2018

| The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

i This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI). |
|
|

Issued: July 19, 2018

| Primary Standards [ip # Cal Date (Certificate No.) Scheduled Calibration
|7Power meter NRP | SN: 104778 04-Apr-18 (No. 217-02672/02673) Apr-19
i Power sensor NRP-Z91 ‘ SN: 103244 04-Apr-18 (No. 217-02672) Apr-19
Power sensor NRP-Z91 SN: 103245 04-Apr-18 (No. 217-02673) Apr-19
Reference 20 dB Attenuator ' SN: 5058 (20k) 04-Apr-18 (No. 217-02682) Apr-19
Type-N mismatch combination SN: 5047.2 / 06327 04-Apr-18 (No. 217-02683) Apr-19
Probe EF3DV3 ' SN: 4013 05-Mar-18 (No. EF3-4013_Mar18) Mar-19
| Probe H3DV6 SN: 6065 30-Dec-17 (No. H3-6065 Dec17) Dec-18
DAE4 \ SN: 781 17-Jan-18 (No. DAE4-781_Jan18) Jan-19 ‘
| Secondary Standards | D # Check Date (in house) Scheduled Check |
Power meter Agilent 44198 SN: GB42420191 09-Oct-09 (in house check Oct-17) In house check: Oct-20 ‘
| Power sensor HP E4412A SN: US38485102 05-Jan-10 (in house check Oct-17) In house check: Oct-20
Power sensor HP 8482A SN: US37295597 09-Oct-09 (in house check Oct-17) In house check: Oct-20 {
RF generator R&S SMT-06 ‘ SN: 832283/011 27-Aug-12 (in house check Oct-17) In house check: Oct-20 |
Network Analyzer Agilent E8358A | SN: US41080477 31-Mar-14 (in house check Oct-17) In house check: Oct-18 '
I Name Function Signature |
' Calibrated by: Leif Klysner Laboratory Technician ﬁk - ﬂ” \
i Approved by: Katja Pokovic Technical Manager ‘/)
i Pt /;ﬁ ‘
[ |
| |
L J

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: CD835V3-1165_Jul18 Page 10of 5
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Calibration Laboratory of
Schmid & Partner S——=
Engineering AG HlacwRA

(= Schweizerischer Kalibrierdienst
C Service suisse d'étalonnage
s Servizio svizzero di taratura

?,f_\\\?
Zeughausstrasse 43, 8004 Zurich, Switzerland “, ///_\\\ N Swiss Calibration Service
ol W
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

References

[1] ANSI-C63.19-2011
American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

e Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point between the two dipole arms. x-axis is normal to the other axes.
In coincidence with the standards [1], the measurement planes (probe sensor center) are selected to be ata
distance of 15 mm above the top metal edge of the dipole arms.

e Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level.

o Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASY5 Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference point (tip
of the probe) considering the probe sensor offset. The vertical distance to the probe is essential for the
accuracy.

e Feed Point Impedance and Return Loss: These parameters are measured using a HP 8753E Vector Network
Analyzer. The impedance is specified at the SMA connector of the dipole. The influence of reflections was
eliminating by applying the averaging function while moving the dipole in the air, at least 70cm away from any
obstacles.

o E-field distribution: E field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW
forward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length
exceeds the dipole arm length (180 or 90mm). The sensor center is 15 mm (in z) above the metal top of the
dipole arms. Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are
perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to
compensate for any non-parallelity to the measurement plane as well as the sensor displacement. The E-field
value stated as calibration value represents the maximum of the interpolated 3D-E-field, in the plane above
the dipole surface.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.10.1
Phantom HAC Test Arch

Distance Dipole Top - Probe Center 15 mm

Scan resolution dx, dy =5 mm

Frequency 835 MHz + 1 MHz

Input power drift <0.05dB

Maximum Field values at 835 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured abo§/e high end 100 mW input power 108.7 V/m = 40.72 dBV/m
Maximum measured above low end 100 mW input power 108.6 V/m = 40.72 dBV/m
Averaged maximum above arm 100 mW input power 108.7 V/im = 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

800 MHz 16.4 dB 400Q-9.2jQ
835 MHz 25.5 dB 53.7 Q +4.0jQ
880 MHz 17.8dB 60.3Q-9.8jQ
900 MHz 16.5dB 516 Q-153jQ
945 MHz 21.7dB 439Q+48)Q

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.
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Impedance Measurement Plot
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DASY5 E-field Result

Date: 19.07.2018

Test Laboratory: SPEAG Lab2
DUT: HAC-Dipole 835 MHz: Type: CD835V3; Serial: CD835V3 - SN: 1165

Communication System: UID 0 - CW : Frequency: 835 MHz
Medium parameters used: 6 =0 S/m. & =1:p=0 kg/m*
Phantom section: RF Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

e Probe: EF3DV3 - SN4013; ConvF(1, 1, 1) @ 835 MHz; Calibrated: 05.03.2018
e Sensor-Surface: (Fix Surface)

e  Electronics: DAE4 Sn781; Calibrated: 17.01.2018

e  Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1070

e DASY5252.10.1(1476); SEMCAD X 14.6.11(7439)

Dipole E-Field measurement @ 835MHz/E-Scan - $35MHz d=15mm/Hearing Aid Compatibility Test (41x361x1):
Interpolated grid: dx=0.5000 mm. dy=0.5000 mm

Device Reference Point: 0, 0. -6.3 mm

Reference Value = 130.9 V/m; Power Drift = 0.02 dB

Applied MIF = 0.00 dB

RF audio interference level = 40.73 dBV/m

Emission category: M3

MIF scaled E-field

Grid 1 M3 Grid 2 M3 Grid 3 M3
40.28 dBV/m |40.72 dBV/m |40.67 dBV/m

Grid4M4  |Grid5M4  |Grid 6 M4
35.61 dBV/m |35.96 dBV/m |35.94 dBV/m

Grid 7 M3 Grid 8 M3 Grid 9 M3
40.41 dBV/m |40.73 dBV/m |40.67 dBV/m

-1.93

-3.86

579

.72

-9.65

0dB =108.7 V/m = 40.72 dBV/m
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References
(11 ANSI-C63.19-2011

American National Standard, Methods of Measurement of Compatibility b Wireless Cc unications

Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

* Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards is feed point between the two dipoie arms. x-axis is normal (o the other axes.
In coincidence with the standards [1}, the measurement planes (probe sensor center) are selected lo be at a
distance of 15 mm above the top metal edge of the dipole arms.

= Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power meter connected and monitored with an auxiliary power meter connected (o a
directional coupler. While the dipole under test |s connected, the forward power is adjusted to the same level.

* Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measuremants are
performed in a shieided room with absorbers around the setup to reduce the reflections.

Itis verified before the mounting of the dipole under the Test Arch phantom, thal its arms are perfectly in a
line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elasticaily in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASY5 Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point {upper surface of the dipole) and the matching grid reference point (tip
of the prabe) considering the probe sensor offset, The vertical distance to the probe is essential for the
accuracy,

* Feed Point impedance and Return Loss: These paramelers are measured using a Vector Network Analyzer.
The impedance is specified at the SMA connector of the dipole. The influence of refiections was eliminating by
applying the averaging function while maving the dipole in the air, at least 70cm away from any obstacles.

®  E-fietd distribution: E field is measured in the x-y-plane with an isotropic E-field probe with 100 mw forward
power to the antenna feed point, In accordance with [1). the scan area is 20mm wide, its length exceeds the
dipols arm length (180 or 80mm) The sensor center is 15 mm (in z) above the metal top of the dipole arms
Two 30 rnaxma are available near the end of the dipole arms. Assuming the dipole arms are perfectly in ona
line, Ihe averaga of these two maxima. (in subgrid 2 and subgrid 8) is determined to compensate for any non-
pa'=idiily to the measurement plane as well as the sensor displacement. The E-field value stated as
calibration value represents the maximum of the interpolated 3D-E-field, In the plane above the dipole surface.

The reported uncertainty of measurement is siated as the standard uncertainly of measurement multipiied by the
coverage factor k=2, which for @ normal distribution corresponds to a caverage probability of approximately 95%.
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Measurement Conditions
DASY system configuralion, as far as not given on page 1.
DASY Version DASYS V52104
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy =5mm
Frequency 835 MHz £ 1 MHz
Input power drift <0.05dB

Maximum Field values at 835 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 114.1 Vim = 41,15 dBVim
Maximum measured abave low end 100 mW input power 108.4 V/m = 40.70 dBVim
Averaged maximum above arm 100 mW input power 111.3 Vim £ 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

800 MHz 17.5d8 4150-8810
835 MHz 27848 8320+271
880 MHz 17.0dB 80401-11.8jQ
900 MHz 16.7 dB 51.80-149j0
945 MHz 24948 4B0O+37Q

3.2 Antenna Design and Handling

The ealibeation dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
entanced bandwldth,

The diprie is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therafure open for DC signals.

Do not apply force o dipole arms, as they are liable to bend. The soldered connections near the feadpoint may be
damaged. After excessive mechanical siress or overheating, check the impedance characteristics to ensure that the
internal matching netwark is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.
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Impedance Measurement Plot
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DASYS E-field Result

No0.122N00821-HAC RF

Date: 18052021

Test Laboratory: SPEAG Lab?
DUT: HAC-Dipole 835 MHz; Type: CDRISV3; Serial: CDS35VA - SN: 1165

Communication System: UID 0 - CW | Froquency: 835 MHz
Medium parameters used: & =0 Sm, & = 1:0 - () Kgm'
Phantom section: RF Section

Measurement Standard: DASYS (IEFE/1EC ANSTCH3.19.2011)

DASY32 Confliguration

Probe: EF3DV3 SN4013; ConvF(L, 1, 1) @ 835 MHz. Calibrated: 28.12.2020
Sensar-Surface; (Fix Surfacs)

Electronics: DAEA Sn781; Calibrated: 23.12.2020

Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1070
DASYS2 52.10.4(1527); SEMCAD X 14.6.14{7483)

Dipole E-Field measurement @ 835MH2/E-Sean - 835M 11z d=ISmm/Hearing Ald Compatibility Test (41x361x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0,-6.3 mm

Reference Value = 1350 V/m; Power Drift = 0.01 dB
Applied MIF = 0,00 d8

RF audio interference level = 41.15 dBV/m
Emission category: M3

MIF scaled E-fiald

Grid 1 M3 Grid 2M3 Grid3 M3
40.65 dBV/m [40.7 d8V/m 40,35 dBV/m
Gridama  [Grid5M4  |Grid 6 M4
35.83 dBV/m |35.86 dBV/m [35.57 dBV/m
Grid 7 M3 Grid 8 M3 Gridam3
41.07 dBV/m |41.15 dBV/m [40.84 dBV/m

0dB=114.1V/m =41.15 dBV/m
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