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\]^_^`ab \cde_^`ab
f#% ]ab\]_ab�g] ]`g #h�fi�i�g %#j�#h�i�b i"fi%%klm #n jiio%hii
f#% a]\p]\\_d`�p] ]`g #i�%n�i�g %%q�#q�i�b %ilm !%# !%iio%qii
f#% _dd_gr]_\�s\a ]`g %n�#!�i�g %hq�#�i�b f"i%%jnlm %kiio%hii
f#% lbtugbv�dgp ]`g #%�q�i�g %f!�fi�i�b f"i%%jnlm %kiio%hii
f#% p]ww]e`\�x_y ]`g #j�q�i�g %hf�ff�i�b f"i%%jnlm %kiio%hii
f#% ]\bz]daw] d{\ hf�%!�i�g %qk�!f�i�b %"kkf!qlm %in io!hii
fhi \cdewb]y|�s\a ]`g !#�!!�i�g %hh�%#�i�b %ilm %kj %kiio%hii
fhi gyc^^ga]\b�^]g ]`g h%�q�i�g %hn�#!�i�b %"kkf!qlm %kiio%hii
fhi }]da`de _dg q�fn�i�g %in�#h�i�b f"i%%jnlm %#k %kiio%hii
fhk y`tdcyl�dgp ]`g #!�hq�i�g %hj�h!�i�b fi"%%jnlm %kj !!iio%nii
fhk y|w_g^y|`wy| d{\ h#�h!�i�g %n!�#k�i�b %"kkf!qlm %#n io!hii
fhk p]_u]u]l]`w_ d{\ #f�!�i�g %n#�%f�i�b %"fjhjklm %#n o
ffj }`wd_b�^]g ]`g h%�!�i�g %hf�f!�i�b %"kkf!qlm qh %kiio%hii
ffj evtu_b�s\a ]`g !q�%#�i�g %f!�h%�i�b f"i%%jnlm fiio!hii
ffj p]e_d�p] ]`g ##�!i�i�g %%n�f�i�b fi"%%jnlm !if !%iio%qii
ffj d]`\`�wbp] r~_ %j�h�i�g %nj�#!�i�b %ilm qi %niio%!ii
ffj _dxbwy]we_\\ d{\ hq�%k�i�g %qj�#n�i�b f"i%%jnlm kj io!hii
fqn }wclbd�|\\�dgp ]`g #!�#�i�g %h%�!q�i�b i"fi%%klm q% %kiio%hii
fqn ~`\_]�yl�s\a ]`g !i�#k�i�g %h%�hk�i�b %ilm %kiio%hii
fqn t^�dbpt]d�p] ]`g !#�%k�i�g %%k�hf�i�b i"%lm #i !%iio%qii
fqn pb\\_de^cd d{\ h%�q�i�g %nh�f%�i�b %iilm !%j io!hii
fnq gvadbv�dgp ]`g ##�fq�i�g %fi�f#�i�b fi"%%jnlm !!q !iiio%fii
fjf g`w]}]v] _dg n�%h�i�g %%!�h#�i�b %iilm !fq !!iio%nii
fjf w`]^cw_] d{\ #n�f#�i�g %nj�%k�i�b %ilm hh io!hii
fjf u^�tcwbg}v ude q�!q�i�g %hn�%!�i�b %"kkf!qlm ji %kiio%hii
fkh |cwg|]t�x_y ]`g #q�#j�i�g %h!�%f�i�b fi"%%jnlm !i% %kiio%hii
fkh d_`b d{\ %k�!�i�g %qk�ff�i�b i"fi%%klm %in io!hii
qi# |c}]w^�^]g ]`g h!�ff�i�g %hn�#i�i�b %ilm !i% !iiio%fii
qi# u^|ba\]da�p] ]`g !i�!h�i�g %%j�hi�i�b %"kkf!qlm h% !%iio%qii
q%! }w_g}]db�s\a ]`g !n�%k�i�g %f#�!�i�b fi"%%jnlm %kj %kiio%hii
q%! dcw^|]t�p] ]`g #%�#k�i�g %%q�hi�i�b i"%kkf#lm jq !%iio%qii
q%! y|]^|]t�_g d{\ hh�f�i�g %nq�#j�i�p %lm %!# io!hii
q%! dbp�u\vtc`^| d{\ #k�!�i�g %nh�j�i�b %lm %!# io!hii
q%! ^b�]d]` d{\ hf�#i�i�g %qn�h#�i�b i"#kj%%lm ff io!hii
q!% tb\}c`wdb�x_y ]`g #n�h#�i�g� %hh�hn�i�b� fi"%%jnlm !%q !iiio%fii
q!% p|]de]wb_ d{\ #f�h%�i�g� %nh�%k�i�b %"kkf!qlm %!% io!hii
q!% r`d]r`^_ ^`x j�#%�i�g� %nk�%#�i�b %"kkf!qlm #% %jiio%iii
q#i ]\}]dv�p] ]`g #f�%�i�g� %%n�hk�i�b i"#kj%%lm #n !%iio%qii
q#i s`bbdg^cpd�^]g ]`g h!�#�i�g� %hf�#%�i�b� i"#kj%%lm f# %kiio%hii
q#i ^cpdgx_\\b�s\a ]`g %k�#%�i�g� %hn�!i�i�b fi"%%jnlm %kj %kiio%hii
q#i }\]yl�wcyl d{\ !%�%!�i�g� %fk�fi�i�p %ilm hi %qiiokii
q#i cu]u] d{\ #k�hj�i�g� %nq�hi�i�b %k"kf!qlm io!hii
q#i `~`deu]da]de _dg f�k�i�g� %%k�!j�i�b %iilm !#h !!iio%nii
q#k ywvg^]\�}wl�g] ]`g ##�!%�i�g� %#j�%f�i�b %ilm %j# %kiio%hii
q#k tcggt]d�s\a ]`g %q�!f�i�g� %hf�!#�i�b %lm q% %kiio%hii
q#k aw]g] r~_ %n�#f�i�g� %nn�#%�i�b %ilm ki %niio%!ii
q#k ]\bz]daw] d{\ hf�%i�i�g %qk�!h�i�b %"kkf!qlm %in io!hii
qhj l]\ecc\_b�p] ]`g #i�hn�i�g� %!%�!h�i�b %"kkf!qlm %!# !%iio%qii
qhj t]d_\\]�dgp ]`g #i�hn�i�g� %fi�hf�i�b %ilm %n! %kiio%hii
qhj ewbvtc`^| d{\ h!�#h�i�g %n%�k�i�b %lm %%q io!hii
qfn }vwcyl�dgp ]`g #i�#k�i�g� %hq�!q�i�b %ilm %kiio%hii
qfn a]wp_d�d^ ]`g %!�!f�i�g� %#i�f%�i�b %"kkf!qlm hi %kiio%hii
qfn pb\\_de^cd d{\ h%�q�i�g %nh�f%�i�b qi"!fqlm !%j io!hii
qqq
qnf }wcctb�p] ]`g %n�fj�i�g� %!!�%h�i�b i"ifi%!lm #h !%iio%qii
qnf ycwcp]�dgp ]`g #f�fn�i�g� %hq�!f�i�b %ilm %kiio%hii
qnf l]^|bw_db�d^ ]`g %h�!k�i�g� %#!�%f�i�b i"ifi%!lm !% %kiio%hii
qnf y|w_g^y|`wy| d{\ h#�h!�i�g %n!�#k�i�b %k"kf!qlm ki io!hii
qnf \]b ude q�hh�i�g� %hn�i�i�b %"kkf!qlm ji %kiio%hii
qnf pbp]l ude #�#f�i�g� %h#�#j�i�b %"kkf!qlm %ii %kiio%hii
qjh }`ggb\^cd�p] ]`g ##�#k�i�g� %%f�%#�i�b #"kj%inlm %j# !%iio%qii
qjh gt_^|^cpd�dgp ]`g #%�i�i�g� %f!�fn�i�b %ilm %qj %kiio%hii
qjh ^bdd]d^�yl�d^ ]`g %k�#k�i�g� %#h�%%�i�b %lm f% %kiio%hii
qjh \]}]g] r~_ %q�!f�i�g� %nk�!!�i�b %ilm #i %niio%!ii
qk# }w_g}]db�s\a ]`g !n�!j�i�g� %f#�n�i�b f"i%%jnlm � io!hii
qk# g^wb]lv�}]v�g] ]`g #!�hf�i�g� %#h�%%�i�b %"kkf!qlm %kiio!%ii
qk# u]\bt}]de _dg !�fk�i�g %ih�hf�i�b fi"%%jnlm %%i !!iio%nii

]d^bdd]
|b_e|^���

]gg_edba
rwbs`bdyv

u\]yb yc`d^wv
cubw]^_d
e�|c`wg

y]ww_bw
ucpbw

ebcew]u|_y
yccwa_d]^bg
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\]^_^`ab \cde_^`ab

ni! gvadbv�dgp ]`g ##�fn�i�g %fi�f#�i�b fi"%%jnlm !!q %kiio%hii
n%% lb\gc�^]g ]`g h%�q�i�g %hq�hj�i�b %ilm %kiio%hii
n%% g�ebcweb�s\a ]`g !j�i�i�g %hj�h%�i�b %ilm %kiio%hii
n%% d]`\`�wbp] r~_ %j�h�i�g %nj�#!�i�b %ilm hf %niio%!ii
n%% ^_^]|_�} d{\ h%�q�i�g %nh�f%�i�b f"i%%jnlm %if io!hii
n!i ]wt_a]\b�dgp ]`g #i�#i�i�g %f%�hi�i�b i"ifi%!lm !h %kiio%hii
n!i ]^|bw^cd�s\a�d ]`g %n�%j�i�g %hf�##�i�b #"kj%inlm q% %kiio%hii
n!i t`wp_\\`t}�dgp ]`g !j�%f�i�g %f#�!k�i�b i"#kj%%lm f! %kiio%hii
n!i ubw^|�p] ]`g #%�f%�i�g %%f�hk�i�b fi"%%jnlm %nn !%iio%qii
n!i ]t}cd _dg #�h%�i�g %!j�%i�i�b %ilm k# !iiio%fii
n!i _dxbwy]we_\\ d{\ hq�%k�i�g %qj�#n�i�b %k"kf!qlm %fi io!hii
n!k ]ab\]_ab�g] ]`g #f�q�i�g %#j�#%�i�b fi"%%jnlm %qj !iiio%fii
n#j ew]r^cd�dgp ]`g !k�#i�i�g %f#�n�i�b fi"%%jnlm %f! %kiio%hii
nhn a]\}v�s\a ]`g !n�k�i�g %f%�%j�i�b %ilm !%k %kiio%hii
nhn l`t]w] d{\ h!�#h�i�g %n%�k�i�b %ilm %fi io!hii
nfq l`d`d`ww]�p] ]`g %f�hn�i�g %!j�h#�i�b i"%lm !% !!iio%qii
nfq t]yl]v�s\a ]`g !%�q�i�g %hk�%#�i�b %"kkf!qlm f! %kiio%hii
nfq ^]wbb�dgp ]`g #%�hk�i�g %f!�!h�i�b %"kkf!qlm � %kiio%hii
nfq }be]�dgp ]`g #q�h!�i�g %hk�f%�i�b f"i%%jnlm %kiio%hii
nfq u`wpclbw^c _dg n�!q�i�g %ik�%!�i�b %ilm kk !!iio%nii
nfq ]`yl\]da d{\ #q�f%�i�g %nh�#j�i�b %k"kf!qlm %fi io!hii
nqf cu]u] d{\ #k�hj�i�g %nq�hi�i�b f"i%%jnlm io!hii
nnh tb\}c`wdb�x_y ]`g #n�h#�i�g %hh�hn�i�b fi"%%jnlm !%q %kiio%hii
nnh ^cpdgx_\\b�s\a ]`g %k�%k�i�g %hn�%�i�b f"i%%jnlm io!hii
nnh \]`^cl] r~_ %n�#n�i�g %nn�!j�i�b %ilm hf %niio%!ii
nj# ]\}]dv�p] ]`g #f�i�i�g %%n�fi�i�b %"kkf!qlm ff %kiio%hii
nj# l]^cct}]�dgp ]`g ##�hh�i�g %fi�!#�i�b %"kkf!qlm n# %kiio%hii
nj# pb\\_de^cd d{\ h%�q�i�g %nh�f%�i�b %k"kf!qlm %!i io!hii
nk! }w_g}]db�s\a ]`g !n�%k�i�g %f#�%�i�b %ilm %kj !iiio%fii
nk! y]_wdg�s\a ]`g %n�#�i�g %hf�hn�i�b %"kkf!qlm h# %kiio%hii
nk! wbdt]wl�g] ]`g #h�%f�i�g %hi�#k�i�b %"kkf!qlm h# %kiio%hii
ji% gbt]w]de _dg q�fj�i�g %%i�!k�i�b %ilm kh !!iio%nii
ji% db\gcd d{\ h%�%!�i�g %n#�!i�i�b %lm fi io!hii
j%i }be]�dgp ]`g #q�h!�i�g %hk�hk�i�b %ilm %#n %kiio%hii
j%i ubw^|�p] ]`g #%�f%�i�g %%f�hk�i�b %ilm %nn !!iio%nii
j%i \]}]g] r~_ %q�!f�i�g %nk�!!�i�b %ilm #i %niio%!ii
j%i tbw]`lb _dg j�#i�i�g %hi�!!�i�b f"i%%jnlm %ih !!iio%fii
j%i a`dba_d d{\ hf�f#�i�g %ni�#q�i�b%k"kf!qlm %fi io!hii
j%i w]}]`\ ude h�%f�i�g %f!�%i�i�b %"kkf!qlm qi !iiio%hii
j%k e\bd�_ddbg�dgp ]`g !k�hn�i�g %f%�hq�i�b %ilm %h# %kiio%hii
j%k tba]d _dg #�#f�i�d kj�#k�i�b %ilm qq !!iio%nii
j%k u]bde]wc] d{\ #n�hk�i�g %nq�!f�i�b %ilm %fi io!hii
j!j ebw]\a^cd�p] ]`g !j�hh�i�g %%h�#n�i�b %"kkf!qlm q% !%iio%qii
j!j d]t}c`w�s\a ]`g !q�#n�i�g %f#�!�i�b f"i%%jnlm %kiio%hii
j!j g]\b�x_y ]`g #j�%%�i�g %hn�q�i�b %ilm %f! %kiio%hii
j!j u]\tbwg^cd�dc d{\ hi�!!�i�g %nf�##�i�b%"kkf!qlm qi io!hii
j#n bgubw]dyb�p] ]`g ##�hf�i�g %!%�f%�i�b %lm q! !%iio%qii
j#n s`bbdg^cpd�^]g ]`g h!�f�i�g %hf�#!�i�b i"fi%%klm hq %kiio%hii
j#n wcyl|]tu^cd�s\ ]`g !#�!q�i�g %fi�!n�i�b %ilm %!j %kiio%hii
j#n l]_^]_] d{\ #f�#�i�g %n#�%f�i�b%"kkf!qlm fi io!hii
j#n d_`b d{\ %k�!�i�g %qk�ff�i�b%"kkf!qlm nf io!hii
j#n c^]_l] d{\ #f�hn�i�g %nh�%k�i�b!"f%%jklm fi io!hii
jhq y]_wdg�s\a ]`g %q�fh�i�g %hf�hk�i�b f"i%%jnlm %kiio%hii
jhq y]d}bww]�]y^ ]`g #f�%#�i�g %hk�n�i�b %ilm %k! %kiio%fii
jhq y]wd]wxcd�p] ]`g !h�f!�i�g %%#�hi�i�b i"%kkf#lm #h !%iio%qii
jhq ^]w]p] l_w %�!%�i�d %n!�fq�i�b %ilm #% %kiio%%ii
jhq t]g^bw^cd d{\ hi�fj�i�g %nf�#f�i�b%"kkf!qlm ff io!hii
jff b_agxc\a�s\a ]`g !f�!f�i�g %f%�n�i�b %ilm %#n %kiio%hii
jff u_]\}]�s\a ]`g !f�%n�i�g %f!�fi�i�b %ilm %kiio%hii
jff t]^]w]t _dg j�#q�i�g %%q�j�i�b f"i%%jnlm jq !%iio%qii
jff tba]d _dg #�#f�i�d kj�#k�i�b %iilm %q# !!iio%hii
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\] _̂^`ab \cde_^`ab

jqh |c}]w^�^]g ]`g h!�ff�i�g %hn�%k�i�b %"kkf!qlm jj io!hii
jqh dcw^|]t�p] ]`g #%�h%�i�g %%q�#q�i�b %"kkf!qlm nq %kiio%hii
jqh ^ccpcct}]�s\a ]`g !n�#q�i�g %f%�ff�i�b %"kkf!qlm jh %kiio%hii
jqh ]x]w`] d{\ !%�%!�i�g %fk�hq�i�b #"i%kkflm #i %qiiokii
jqh _d^bwy]we_\\ d{\ hq�%k�i�g %qj�#n�i�b %ilm %fi io!hii
jqh t]a]de ude f�%#�i�g %hf�hk�i�b %"kkf!qlm qi !iiio%hii
jn# gvadbv�dgp ]`g ##�hk�i�g %f%�f�i�b f"i%%jnlm %ff io!hii
jn# ]g|}`w^cd d{\ h#�hj�i�g %n%�h!�i�b %lm fi io!hii
jj! }w_g}]db�s\a ]`g !n�!j�i�g %f#�j�i�b f"i%%jnlm io!hii
jj! ubw^|�p] ]`g #!�!�i�g %%f�hj�i�b f"i%%jnlm jq io!hii
jj! p]wwd]t}cc\�xy ]`g #j�!i�i�g %h!�#i�i�b %"kkf!qlm %kiio%hii
jj! ]`yl\]da d{\ #q�f%�i�g %nh�#j�i�b %ilm %fi io!hii
jk% ]ab\]_ab�g] ]`g #f�q�i�g %#j�#%�i�b fi"%%jnlm %qj %kiio%hii
jk% \]`^cl] r~_ %n�#n�i�g %nn�!j�i�b %ilm hf %niio%!ii
jk% t]\]de _dg n�fk�i�g %%!�hf�i�b %ilm jh !!iio%nii
jk% pb\\_de^cd d{\ h%�%#�i�g %nh�f!�i�b %ilm fi io!hii
kii ]\_yb�guw�d^ ]`g !#�hq�i�g %##�f!�i�b %"kkf!qlm hq %kiio%hii
kii }w_aeb^cpd�p] ]`g #h�#�i�g %%q�%i�i�b %"kkf!qlm %h# %kiio%hii
kii abxbducw^�^]g ]`g h%�%i�i�g %hq�%k�i�b %"kkf!qlm fq %kiio%hii
kii \_gtcwb�dgp ]`g !j�hk�i�g %f#�!%�i�b %"kkf!qlm j# %kiio%hii
kii a`dba_d d{\ hf�f#�i�g %ni�#f�i�b %ilm %fi io!hii
kii p|]de]eb_ d{\ #f�h%�i�g %nh�%k�i�b %"!fjk#lm j# io!hii
kii ecwcl] ude q�f�i�g %hf�!#�i�b %"kkf!qlm qi !iiio%hii
k%j y|]w\bx_\�s\a ]`g !q�!#�i�g %hq�%#�i�b f"i%%jnlm %kiio%hii
k%j ycct]�dgp ]`g #q�%h�i�g %hk�k�i�b %"kkf!qlm j% %kiio%hii
k%j d]wwce_d�p] ]`g #!�fj�i�g %%n�%#�i�b %"kkf!qlm j! %kiio%hii
k%j g`w]}]v] _dg n�%h�i�g %%!�hf�i�b %ilm j! !!iio%nii
k%j l`t]w] d{\ h!�#h�i�g %n%�k�i�b %ilm %fi io!hii
k!n e\]ag^cdb�s\a ]`g !#�f!�i�g %f%�%#�i�b f"i%%jnlm %kiio%hii
k!n tb\}c`wdb�x_y ]`g #n�hh�i�g %hf�q�i�b f"i%%jnlm %h! io!hii
k!n ubw^|�p] ]`g #!�%�i�g %%f�f#�i�b i"fi%%klm hq !%iio%qii
k!n g_e]^cl] r~_ %j�k�i�g %nn�#%�i�b !"f%%jklm #i %niio%!ii
k!n u]l]d}]w` _dg i�##�i�d %i%�#i�i�b fi"%%jnlm %q! !!iio%nii
k!n u]\tbwg^cd�dc d{\ hi�!%�i�g %nf�#h�i�b %"kkf!qlm ff io!hii
k#q ]vw�s\a ]`g %k�#i�i�g %hn�%f�i�b f"i%%jnlm %kiio%hii
k#q |c}]w^�^]g ]`g h!�ff�i�g %hn�#i�i�b %ilm %kiio%hii
khf }bda_ec�x_y ]`g #q�h!�i�g %hh�%#�i�b %"kkf!qlm nj %kiio%hii
khf gvadbv�dgp ]`g ##�f%�i�g %f%�h�i�b f"i%%jnlm %hf io!hii
khf e_g}cwdb d{\ #j�h!�i�g %nj�h�i�b f"i%%jnlm fi io!hii
khf e_{c�_g\]da g\t j�q�i�g %fq�fi�i�b %ilm ki %kiio%!ii
kfh lbda]w_ _dg #�fn�i�g %!!�#q�i�b %ilm nj !%iio%qii
kfh |]t_\^cd d{\ #n�f#�i�g %nf�!%�i�b %"kkf!qlm fi io!hii
kq# }`d}`wv�p] ]`g ##�!i�i�g %%f�hf�i�b %"kkf!qlm fn %kiio%hii
kq# ew_rr_^|�dgp ]`g #h�%k�i�g %hq�j�i�b %"kkf!qlm %kiio%hii
kq# p]wp_yl�s\a ]`g !j�%�i�g %f%�fj�i�b f"i%%jnlm %kiio%hii
kq# ~bt}bw _dg j�n�i�g %%#�hf�i�b %ilm nj !!iio%nii
kq# y|w_g^y|`wy| d{\ h#�h!�i�g %n!�#k�i�b %ilm %!i io!hii
kn! ]ab\]_ab�g] ]`g #h�fi�i�g %#j�#h�i�b %"kkf!qlm %h% io!hii
kn! t`wp_\\`t}�dgp ]`g !j�%k�i�g %f#�#i�i�b f"i%%jnlm %kiio%hii
kn! _̂^]|_�} d{\ h%�q�i�g %nh�f%�i�b #"kj%inlm nn io!hii
kj% |]t_\^cd�x_y ]`g #n�h%�i�g %h!�%�i�b %"kkf!qlm nf io!hii
kj% l]\eccw\_b�p] ]`g #i�hh�i�g %!%�#i�i�b %"kkf!qlm !k %kiio%hii
kj% wcyl|]tu^cd�s\ ]`g !#�!%�i�g %fi�!j�i�b %"kkf!qlm hj %kiio%hii
kj% l]_lc|b d{\ #f�!!�i�g %n#�f!�i�b %"kkf!qlm fi io!hii
kj% c]t]w` d{\ hf�h�i�g %ni�fq�i�b i"fi%%klm nq io!hii
kki ecxb�d^ ]`g %!�%%�i�g %#q�hn�i�b i"fi%%klm q% %kiio%hii
kki ubw^|�p] ]`g #!�i�i�g %%f�fi�i�b %"kkf!qlm nj io!hii
kki d]`\`�wbp] r~_ %j�h�i�g %nj�#!�i�b %ilm qi %niio%!ii
kki db\gcd d{\ h%�!i�i�g %n#�%#�i�b f"i%%jnlm nq io!hii
kkk }wclbd�|\\�dgp ]`g #%�fq�i�g %h%�!k�i�b %"kkf!qlm %kiio%hii
kkk dcpw]�dgp ]`g #h�f#�i�g %fi�#!�i�b f"i%%jnlm %kiio%hii
kkk ~]l]w^] _dg q�%h�i�g %iq�f#�i�b #i%"kkflm %fi !!iio%nii
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\] _̂^`ab \cde_^`ab
%iijebw]\a^cd�p] ]`g !j�h#�i�g %%h�#n�i�b %"kkf!qlm fh %kiio%hii
%iij \] d̀ybg^cd�^]g ]`g h%�!n�i�g %hn�%#�i�b %"kkf!qlm %kiio%hii
%iijt]a_`t _dg n�#q�i�g %%%�#%�i�b %ilm jh !!iio%nii
%iiju]bde]wc] d{\ #n�hk�i�g %nq�!f�i�b %ilm %fi io!hii
%i%n gvadbv�dgp ]`g ##�fi�i�g %f%�h�i�b f"i%%jnlm %hn io!hii
%i%nd`l`]\cr] ^cd !%�j�i�g %nf�%i�i�b %ilm q% %jiio%iii
%i!qtb\}c`wdb�x_y ]`g #n�hh�i�g %hf�f�i�b f"i%%jnlm %#! io!hii
%i!qu �̂|ba\]da�p] ]`g !i�!#�i�g %%j�#h�i�b %lm qn !%iio%qii
%i!q _dxbwy]we_\\ d{\ hq�!f�i�g %qj�!k�i�b %lm n# io!hii
%i!q l]_^]_] d{\ #f�!�i�g %n#�%f�i�b %"kkf!qlm fi io!hii
%i!qc^]_l] d{\ #f�hn�i�g %nh�%k�i�b f"i%%jnlm k% io!hii
%i!q|cd_]w] g\t k�!f�i�g %fk�fj�i�b f"i%%jnlm q% %kiio%!ii
%i#fpb\\_de^cd d{\ h%�q�i�g %nh�f%�i�b %k"kf!qlm %!i io!hii
%ihhywvg^]\�}wl�g] ]`g ##�!i�i�g %#j�%q�i�b %"kkf!qlm %f# %kiio%hii
%ihht`gpb\\}wl�dgp ]`g #!�%h�i�g %fi�ff�i�b %lm %kiio%hii
%ihha`dba_d d{\ hf�f#�i�g %ni�#q�i�b %ilm %!i io!hii
%if#y]d}bww]�]y^ ]`g #f�%#�i�g %hk�n�i�b f"i%%jnlm io!hii
%if# ~]v]u`w] _dg !�#n�i�g %hi�#k�i�b %ilm n% !iiio%fii
%if#dbp�u\vtc ^̀| d{\ #k�!�i�g %nh�j�i�b %"kkf!qlm fi io!hii
%iq!^| ẁga]v�_�s\a ]`g %i�#f�i�g %h!�%#�i�b %"kkf!qlm qf %kiio%hii
%iq!]u_] gtc %#�hn�i�g %n%�fi�i�p %ilm %ii io!hii
%in%l]^]dd_de�p] ]`g ##�#k�i�g %%n�#i�i�b %"kkf!qlm ni %kiio%hii
%in%l_de]wcv�s\a ]`g !q�!h�i�g %f%�fi�i�b %"kkf!qlm qn %kiio%hii
%in%t]wv}cwc`e|�xy ]`g #n�!�i�g %h#�hk�i�b f"i%%jnlm %kiio%hii
%ijie`ddba]|�dgp ]`g #i�fk�i�g %fi�%#�i�b %"kkf!qlm fi %kiio%hii
%iji|c}]w �̂^]g ]`g h!�ff�i�g %hn�!h�i�b %"kkf!qlm qk io!hii
%ijit �̂_g]�s\a ]`g !i�h%�i�g %#k�#i�i�b i"%kkf#lm hk %kiio%hii
%iji ubw^|�p] ]`g #%�fq�i�g %%f�fh�i�b %"kkf!qlm nk io!hii
%iji g_de]w]a~] _dg j�q�i�g %%f�h�i�b %ilm ni !%iio%qii
%iji]`yl\]da d{\ #q�f%�i�g %nh�#j�i�b %ilm %!i io!hii
%ijkcw]deb�dgp ]`g ##�!j�i�g %hk�j�i�b f"i%%jnlm %kiio%hii
%ijkd] \̀ �̀wbp] r~_ %j�h�i�g %nj�#!�i�b %ilm qi %niio%!ii
%ijky_wb}cd _dg q�hj�i�g %ij�#h�i�b %ilm qk !!iio%nii
%ikj \] d̀ybg^cd�^]g ]`g h%�!#�i�g %hn�h�i�b %"kkf!qlm ff io!hii
%ikj \cdewb]y|�s\a ]`g !#�!#�i�g %hh�%#�i�b %"kkf!qlm fj %kiio%hii
%ikjtbwwba_d�p] ]`g #%�#i�i�g %%j�%!�i�b %"kkf!qlm qk %kiio%hii
%ikj ~]t}_ _dg %�#q�i�g %i#�#k�i�b %ilm qj !!iio%nii
%ikj g`tbdbu _dg n�%�i�g %%#�f%�i�b %ilm %if !!iio%nii
%ikjy|w_g^y| ẁy| d{\ h#�h!�i�g %n!�#k�i�b %ilm %!i io!hii
%%in gvadbv�dgp ]`g ##�f%�i�g %f%�h�i�b f"i%%jnlm %hh io!hii
%%in vcev]l]w^] _dg n�hj�i�g %%i�!h�i�b %ilm qj !!iio%nii
%%%q}w_g}]db�s\a ]`g !n�#!�i�g %f!�fj�i�b f"i%%jnlm io!hii
%%%q}_]l _dg %�%%�i�g %#q�h�i�b %ilm %ii !iiio%fii
%%%qu]l]d}]w` _dg i�##�i�d %i%�#i�i�b %ilm qj !!iio%nii
%%%qdb\gcd d{\ h%�!i�i�g %n#�%#�i�b %"kkf!qlm fi io!hii
%%!fd]u_bw d{\ #k�hj�i�g %nq�hi�i�b %"kkf!qlm qn io!hii
%%#h]wt_a]\b�dgp ]`g #i�##�i�g %f%�h!�i�b %"kkf!qlm %kiio%hii
%%#hyc\]y�x_y ]`g #j�%k�i�g %h#�#!�i�b f"i%%jnlm %kiio%hii
%%#hyc\\_b�p] ]`g ##�!!�i�g %%q�%%�i�b %"kkf!qlm fn %kiio%hii
%%#h}]d~]wt]g_d _dg #�!!�i�g %%h�##�i�b fi"%%jnlm %#! !%iio%qii
%%#hs b̀bdg^cpd d{\ hf�#�i�g %qj�h%�i�b f"i%%jnlm fi io!hii
%%h#dbpy]g \̂b�dgp ]`g #!�f!�i�g %f%�h!�i�b %"kkf!qlm qf io!hii
%%h#|]t_\^cd d{\ #n�h%�i�g %nf�!h�i�b %"kkf!qlm fi io!hii
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\] _̂^`ab \cde_^`ab
%%f! p]ee]p]ee]�dgp ]`g #f�!�i�g %hn�!f�i�b %"kkf!qlm %%% %kiio%hii
%%f! \]}]g] r~_ %q�!f�i�g %nk�!!�i�b !"f%%jklm #i %niio%!ii
%%f! _̂t]w` d{\ hh�!h�i�g %n%�k�i�b f"i%%jnlm ki io!hii
%%q% r_de]\�^]g ]`g h%�#n�i�g %hn�fk�i�b %lm %kiio%hii
%%q% t]wv}cwc`e|�s\ ]`g !f�!j�i�g %f!�hh�i�b %"kkf!qlm q# %kiio%hii
%%q% d]ww]yccw^b�g] ]`g #q�fq�i�g %hi�#k�i�b %ilm %kiio%hii
%%q% pb\\_de^cd d{\ h%�%j�i�g %nh�hj�i�b f"i%%jnlm fi io!hii
%%ni gvadbv�dgp ]`g ##�hq�i�g %f%�#�i�b f"i%%jnlm %#f io!hii
%%ni gbt]w]de _dg q�fj�i�g %%i�!k�i�b fi"%%jnlm qh !!iio%nii
%%ni _dxbwy]we_\\ d{\ hq�!f�i�g %qj�!k�i�b i"fi%%klm qh io!hii
%%ni ^b�l _̀ _̂ d{\ #j�!i�i�g %nf�%i�i�b %lm ff io!hii
%%nk tb\}c`wdb�x_y ]`g #n�hh�i�g %hf�n�i�b f"i%%jnlm %#q io!hii
%%nk u]a]de _dg %�i�i�g %ii�!f�i�b %ilm qh !!iio%nii
%%jj bztc`^|�p] ]`g !%�fj�i�g %%h�j�i�b %"kkf!qlm jn !!iio%qii
%%jj _dxbwb\\�dgp ]`g !k�hn�i�g %f%�%#�i�b %"kkf!qlm %i! %kiio%hii
%%kn ]ab\]_ab�g] ]`g #h�fi�i�g %#j�#f�i�b %"kkf!qlm jh io!hii
%%kn ec\a�yc]g^�s\a ]`g !j�i�i�g %f#�!h�i�b f"i%%jnlm %kiio%hii
%%kn p]de]d _̀ d{\ #k�fq�i�g %nf�#�i�b %"kkf!qlm fi io!hii
%!iq ew]r^cd�dgp ]`g !k�hi�i�g %f!�fk�i�b %"kkf!qlm %kiio%hii
%!iq ubw^|�p] ]`g #%�fq�i�g %%f�fh�i�b %"kkf!qlm nk io!hii
%!iq g_e]^cl] r~_ %j�k�i�g %nn�#%�i�b !"f%%jklm #i o
%!iq abdu]g]w _dg j�hi�i�g %%f�%h�i�b %ilm q! !%iio%qii
%!iq a`dba_d d{\ hf�f#�i�g %ni�#i�i�b %"kkf!qlm hi io!hii
%!%f ~]l]w^] _dg q�!#�i�g %iq�hf�i�b %ilm q% !!iio%nii
%!%f l]_lc|b d{\ #f�!!�i�g %n#�f!�i�b %"kkf!qlm fi io!hii
%!!h _dxbwy]we_\\ d{\ hq�!f�i�g %qj�!k�i�b f"i%%jnlm q# io!hii
%!## dbpy]g^\b�dgp ]`g #!�hj�i�g %f%�hi�i�b %ilm k% %kiio%hii
%!## ucd _̂]d]l _dg i�f�i�g %ik�%q�i�b fi"%%jnlm ni !%iio%qii
%!h! a]wp_d�d^ ]`g %!�!q�i�g %#i�f!�i�b %"kkf!qlm f# %kiio%hii
%!h! c]lbv�s\a ]`g !n�!j�i�g %f%�hf�i�b %"kkf!qlm qi io!hii
%!h! u^�]`e`g^]�g] ]`g #!�h!�i�g %#n�fq�i�b %"kkf!qlm %kiio%hii
%!h! g]\b�x_y ]`g #j�h�i�g %hn�!�i�b f"i%%jnlm %kiio%hii
%!h! }cecw�gbtu\]l _dg q�#q�i�g %iq�hn�i�b %ilm qi !!iio%nii
%!h! t`w`u]u] d{\ #j�!j�i�g %nq�#j�i�b %lm fi io!hii
%!h! _̂t]w` d{\ hh�!h�i�g %n%�k�i�b i"fi%%klm qi io!hii
%!h! p|]l]^]db d{\ #n�fj�i�g %nq�f#�i�b %"kkf!qlm fi io!hii
%!f% a`}}c�dgp ]`g #!�%q�i�g %hj�hi�i�b %"kkf!qlm kq %kiio%hii
%!f% }]da]�]yb| _dg f�#i�i�d kf�!i�i�b %ilm q% !!iio%nii
%!f% ]`yl\]da d{\ #q�f%�i�g %nh�#j�i�b f"i%%jnlm %!i io!hii
%!f% s`bbdg^cpd d{\ hf�#�i�g %qj�h%�i�b %lm qi io!hii
%!qi g|buu]w^cd�x_y ]`g #q�!#�i�g %hf�#%�i�b %"kkf!qlm %#i %kiio%hii
%!qi y|w_g^y|`wy| d{\ h#�#%�i�g %n!�#n�i�b %"kkf!qlm fi io!hii
%!qk gvadbv�dgp ]`g ##�fi�i�g %f%�h�i�b f"i%%jnlm %!# io!hii
%!qk ^]l]l] d{\ hi�f!�i�g %n!�hk�i�b i"#kj%%lm hf io!hii
%!nj tb\}c`wdb�x_y ]`g #n�hi�i�g %hf�q�i�b f"i%%jnlm kn io!hii
%!nj d]u_bw d{\ #k�#h�i�g %nq�f!�i�b %"kkf!qlm hi io!hii
%!jn ^]tpcw^|�dgp ]`g #%�%i�i�g %fi�fq�i�b %"kkf!qlm %!! %kiio%hii
%!jn w]l_w]l_ r~_ %n�!!�i�g %nj�k�i�b !"f%%jklm #i %niio%!ii
%!jn u]\bt}]de _dg !�fk�i�g %ih�hf�i�b fi"%%jnlm %fk !!iio%nii
%!jn pbg^ucw^ d{\ h%�f%�i�g %n%�!j�i�b %"kkf!qlm fi io!hii
%!kq }w_g}]db�s\a ]`g !n�!j�i�g %f#�n�i�b f"i%%jnlm � io!hii
%!kq t^�e]t}_bw�g] ]`g #n�hj�i�g %hi�h#�i�b %"kkf!qlm %kiio%hii
%!kq |]t_\^cd d{\ #n�h!�i�g %nf�!h�i�b f"i%%jnlm fi io!hii
%#if a`dba_d d{\ hf�f#�i�g %ni�#f�i�b %"kkf!qlm #q io!hii
%#%h }]\\]w] �̂x_y ]`g #n�##�i�g %h#�hn�i�b f"i%%jnlm io!hii
%#%h pc\\cdecde�dgp ]`g #h�#%�i�g %fi�f!�i�b f"i%%jnlm io!hii
%#%h e_g}cwdb d{\ #j�h!�i�g %nj�h�i�b %"kkf!qlm fi io!hii
%#!# ]ab\]_ac�g] ]`g #h�fi�i�g %#j�#f�i�b %"kkf!qlm jh io!hii
%#!# ecgrcwa�dgp ]`g ##�!!�i�g %f%�!#�i�b f"i%%jnlm %kiio%hii
%#!# d]`w`�_g\]da dw` i�#!�i�g %qq�fq�i�b i"%kkf#lm hi !iiio%!ii
%#!# y|w_g^y|`wy| d{\ h#�#h�i�g %n!�#f�i�b f"i%%jnlm fi io!hii
%#!# w]l_w]l_ r~_ %n�!!�i�g %nj�k�i�b !"f%%jklm #i %niio%!ii
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\]̂ _̂ àb \cde_̂ àb
%##! }̀ da]}bwe�s\a ]̀ g !h�f%�i�g %f!�!h�i�b f"i%%jnlm fh %kiio%hii
%##! gp]d�|_\\�x_y ]̀ g #f�!f�i�g %h#�#h�i�b %"kkf!qlm fn %kiio%hii
%##! ~]l]ŵ ] _dg q�!#�i�g %iq�hf�i�b %ilm fq !!iio%nii
%##! ]̀ yl\]da d{\ #q�f#�i�g %nh�hi�i�b f"i%%jnlm io!hii
%#h% ebb\cde�x_y ]̀ g #j�%!�i�g %hh�!i�i�b f"i%%jnlm %kiio%hii
%#h% g_e]̂ cl] r~_ %j�k�i�g %nn�#%�i�b !"f%%jklm #i %niio%!ii
%#h% ]̂d~̀ deu_d]de _dg i�ff�i�d %ih�!j�i�b f"i%%jnlm fq !!iio%nii
%#h% db\gcd d{\ h%�!i�i�g %n#�%#�i�b %"kkf!qlm fi io!hii
%#fi wĉ cẁ ] d{\ #j�%i�i�g %nq�%h�i�b %"kkf!qlm fi io!hii
%#fk vc̀ de�dgp ]̀ g #h�!i�i�g %hj�!%�i�b %"kkf!qlm fk %kiio%hii
%#fk s̀ bbdĝ cpd d{\ hf�#�i�g %qj�h!�i�b %lm #q io!hii
%#qj t̂ �_g]�s\a ]̀ g !i�h#�i�g %#k�#i�i�b %"kkf!qlm !% %kiio%hii
%#qj ew]vtc̀ |̂ d{\ h!�#h�i�g %n%�k�i�b i"fi%%klm ff io!hii
%#nn ]\_yb�guw�d̂ ]̀ g !#�h!�i�g %##�f#�i�b %"kkf!qlm !% %kiio%hii
%#jq ^̀ w]de_ d{\ #j�fk�i�g %nf�hj�i�b %lm fi io!hii
%#jq l_w]l_w] g\t %i�!n�i�g %q%�ff�i�b %ilm nn %kiio%!ii
%#kf \_̂ |ecp�dgp ]̀ g ##�!h�i�g %fi�q�i�b f"i%%jnlm � %kiio%hii
%#kf c]t]ẁ d{\ hf�h�i�g %ni�ff�i�b %"kkf!qlm jf io!hii
%hih u]wlbg�dgp ]̀ g ##�k�i�g %hj�%#�i�b %"kkf!qlm f# %kiio%hii
%hih t̀ \_x]_ gtc %h�!�i�g %n%�hq�i�b %ilm qi io!hii
%h%# dbpy]ĝ \b�dgp ]̀ g #!�f%�i�g %f%�h!�i�b %"kkf!qlm fh io!hii
%h%# ĉlcwc] d{\ #j�%i�i�g %nf�hn�i�b %"kkf!qlm ff io!hii
%h!! tb\}c̀ wdb�x_y ]̀ g #h�hh�i�g %hf�f�i�b f"i%%jnlm kn io!hii
%h!! û �x_\] x̀ ^ %n�hf�i�g %qj�%j�i�b %"kkf!qlm fi io!hii
%h#% pc\\cdecde�dgp ]̀ g #h�#!�i�g %fi�f!�i�b %"kkf!qlm !q io!hii
%h#% à dba_d d{\ hf�f#�i�g %ni�#i�i�b %lm #i io!hii
%hhi y]d}bww]�]ŷ ]̀ g #f�%#�i�g %hk�n�i�b %"kkf!qlm hi !iiio%hii
%hhk t̀ aebb�dgp ]̀ g #!�#f�i�g %hk�#f�i�b %"kkf!qlm %kiio%hii
%hhk u]\tbwĝ cd�dc d{\ hi�!%�i�g %nf�#h�i�b f"i%%jnlm ff io!hii
%hfj t̀ ww]v�}wae�g] ]̀ g #f�n�i�g %#k�%q�i�b %"kkf!qlm f! %kiio%hii
%hfj t̀ gpb\\}wl�dgp ]̀ g #!�%h�i�g %fi�fh�i�b f"i%%jnlm f! %kiio%hii
%hfj pbĝ ucŵ d{\ h%�f%�i�g %n%�!j�i�b %"kkf!qlm fi io!hii
%hqn t_\à w]�x_y ]̀ g #h�%%�i�g %h!�n�i�b %"kkf!qlm ff %kiio%hii
%hqn w]l_w]l_ r~_ %n�!!�i�g %nj�k�i�b !"f%%jklm #i %niio%!ii
%hnq wct]�s\a ]̀ g !q�#h�i�g %hj�hk�i�b %"kkf!qlm f! %kiio%hii
%hnq g̀ w]l]ŵ ] _dg n�#!�i�g %%i�fi�i�b fi"%%jnlm %ii !!iio%nii
%hnq ]̀ yl\]da d{\ #q�fn�i�g %nh�hq�i�b f"i%%jnlm io!hii
%hjf }w_g}]db�s\a ]̀ g !n�#%�i�g %f#�i�i�b i"!f%%klm hf io!hii
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Measurement Results and Recommendations 

1. Measurement Set-Up 
    Location  : Funafuti in Tuvalu and Korotago (near Singatoka) in Fiji 
    Date     : from 13/05/2008 to 19/05/2008 in Funafuti, Tuvalu 
              from 28/05/2008 to 02/06/2008 in Korotago, Fiji 
    Instrument: KFI-3301 MF Field Strength Meter, Kyoritsu Corporation 
    Direction:  toward New Zealand (from 13/05/2008 to 16/05/2008 in Funafuti, Tuvalu)  
                            (from 28/05/2008 to 30/05/2008 in Korotago, Fiji) 
              toward Australia (from 16/05/2008 to 19/05/2008 in Funafuti, Tuvalu) 
                            (from 31/05/2008 to 02/06/2008 in Korotago, Fiji) 
    Indication: the maximum field strength at each time during the date above 

2. Suitable Frequencies 
From the measured data in Funafuti Tuvalu, 531 kHz, 603 kHz and 765 kHz are nominated as 
suitable frequencies besides 621 kHz. 
 

2.1 Interference Strength of 621 kHz from outside 

Frequency Country Carrier Power 
kW 

Antenna Height 
m Result 

Tuvalu 1.99526 
[applying 10] 

31 
[applying 45] ------- 

Australia 50.1187 216 Masked by NZL 621kHz 

 
621kHz 

New Zealand 1.99526 121 Interference over 40dB 
during 20:00-5:00 

 
 

2.2 Interference Strength of some Look-Like No Interference Frequencies 

Frequency Country Carrier Power 
kW 

Antenna Height 
m Result 

10 198 
Australia 

1.99526  
Masked by INS 540kHz 

 
540kHz 

Indonesia 5.01187 139 Interference over 40dB 
during 18:00-4:00 

666kHz North Korea (1000)  Interference over 40dB 
during 18:00-5:00 

729kHz Australia 50.1187 168 Interference over 40dB 
during 18:00-6:00 

Australia 5.01187 136 
1179kHz 

Indonesia 10 64 
Interference < 30dB 
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2.3 Interference of some Recommendable Frequencies less than 621 kHz 

Frequency Country Carrier Power 
kW 

Antenna Height 
m Result 

0.50119 37 
10 213 

5.01187  
5.01187  

Australia 

5.01187  

 
Interference over 40dB 

during 21:00-4:00 
 531kHz 

New Zealand 1.99526 107 Masked by AUS 531kHz 
10 201 

603kHz Australia 1.99526 41 
Interference over 40dB 

during 20:00-4:00 

 

2.4 Interference of some Recommendable Frequencies more than 621 kHz 

Frequency Country Carrier Power 
kW 

Antenna Height 
m Result 

765kHz New Zealand 19.9526 150 Interference over 40dB 
around 1:00 

909kHz No Neighbour   Interference < 40dB 

Australia 5.01187 136 
1179kHz 

Indonesia 10 64 
Interference < 30dB 

 
 
 

 
Fig.2-1 Interference from New Zealand 621kHz          Fig.2-2 Interference of some Look-Like Non 

                                                    Interference Frequencies 
 

(The red zone of the graph is the current broadcasting time of Radio Tuvalu) 
 

 
 

Fig.2-3 Interference of some frequencies         
Fig.2-4 Interference of some frequencies 

less than 621 kHz                
more than 621 kHz 
�

��
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3. Required Output Power 
     From the measured data in Funafuti Tuvalu and Korotago Fiji, the characteristics of the nominated 
frequencies with 45 m antenna are calculated as below. Note that 10 kW at 621 kHz interferes the area 
of Whangarei as a 6dB plus of the table. From this view point in addition to the view point of reducing 
electricity consumption with keeping the coverage, 5 kW at 621 kHz operation is recommended. And 
note that the recommended actual output powers of 531 kHz and 765 kHz are 5 kW and 10 kW 
respectively because the electricity consumption of the system is not quite different from 4 kW and 8 
kW respectively. 
 
 
 
 
 
 
 
 

 
 

(Interference level is explained as the average plus minus the standard deviation) 
 
3.1  Interference Strength of 621 kHz from Whangarei, New Zealand 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.3-1 Interference Strength of 621 kHz 
 

3.2  Interference Strength of 531 kHz from Kempsey, Australia 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.3-2 Interference Strength of 531 kHz 
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3.3  Interference Strength of 765 kHz from Opapa, New Zealand 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.3-3  Interference Strength of 765 kHz 

 
 
4. Conclusion and Some Recommendations 
4-1 First Priority 
     From the view point of carrying out this project with the shortest time period, 621 kHz, 5 kW, 45 
m is the first priority. In this case, the acceptance of the condition (621kHz, equal or more than 5kW, 
45m) officially submitted on 31/03/2008 (Weekly Circular starts in June) is necessary from ITU. 
 
4-2 Next Priority 
     For the purpose of reducing the cost of electricity, 531 kHz, 5 kW, 45 m is the second and 603 
kHz, 5 kW, 45 m is the third priority. If 10 kW can be afforded to be operated, 765 kHz is the forth 
priority.  
     In those cases above, registration processes to ITU and an acceptance from ITU are necessary. 
 
4-3 Recommendable Approach 
     To obtain the acceptance from ITU with the shortest time period, the bilateral talk with Australia 
and New Zealand is recommended. The 621 kHz and all frequencies recommended are operated in only 
Australia and New Zealand. 
     In the case of 531 kHz, 603 kHz and 765 kHz, the simultaneously actions of the bilateral talk and 
the ITU assignment process will be recommended. 
 

Frequency Bilateral Talk Requested Minimum Output Power Comment 
Australia 

531 kHz 
New Zealand 

4 kW, 45 m 
(5kW operation is recommended) Recommended 

603 kHz Australia 5 kW, 45 m Recommended 
Australia 

621 kHz 
New Zealand 

5 kW, 45 m Submitted as 10kW 
to ITU 

765 kHz New Zealand 8 kW, 45 m 
(10kW operation is recommended) Recommended 
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