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-4'1' * tom 1~it-- 

tt.,KAAJA 

&it2i s- 
 

~ , %," tit** &AA-- 

5 

fr-A.45t*  
( 4th Generation, 4G) 	)17-1 , 	 ( Long Term 

Evolution, LTE ) )1T1( 	fa 	T r 10 4G )11 .1111 	it)telA PT( 

4-+Azpit itzfi----;)1•;-&- -*t, o 4-13-0M iFAJ 	Pr-* )71 4-1; *- 	Jjlu, 

	

10 	T 	 )17-1 	, g17 	( 5th Generation, 5G) 	--)/ 	)17-1 	6j7 

7 4§!1*Lk*-it-M JA4t1 100A, 41 Tel 140 ( Mbps )  

1 	JL-1117'/-24-0 ( Gbps 	44qkit4-, 1 	( ms ) 	_'%rf. 

100ms Pki 	1.1 Fit 7 ,14_4V-* 

05G (NR, new radio) 	A_4-# 	 /1-4-NT ( "grant-free" 

	

15 	UL transmission ), 	. 7-j,t 	tt At 7 	TI-7-k -*,14-1_,,4 VI& gr 761 

4,A- -T-- 	*_-*Pia --+-3T-Vi 4-4,4 	F1-1-g_, 

1*- 	J4t [11 	--T-- 	4-<- + ti* 21k 4-, 	gA-*_ 	o 

4,44_ 	— 	jit *74,-'T a,' 	 -4-4t T 

20 

Fki  

T grant-free tit* 7 ICJ --T-- t A_?;- 	4- 

I;  

	

25 	.V:7-4 id 	 grant-freeA_it_Littit*; 

ffr 	11 44; Fit 1.51 	Pki *5)11 -1MOIA, ,11 4f-± A,* 	ffr 

-T-- 	4t4A- 44- tt)if it 	; 
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ffr 	4F,N-  ffr it* M BRLA A_?;- 	ffr 	4=1-4t4A- 

I;  

grant-freeA_ it _E. 	; 

5 	 44_ 11 44; Fit 1.51 

ffriJi 	 T ffr 	 If] -T--  77 tit** tt 

10  „vjg, 	 ffr  as-aj-  it%,t44-- 	-LTTI; liA44-4A/1--i-4Q 

4m+ ';cgiuo  ffrit%:t44-- 4k-ft 	 tiMQ ,1-)fi 44.A 

, 	L7,4-6-kgZi-, 

4--t_E 	4u-i 1 )./ 	 , 

T1( 	1.51 	 , 	 4-6-44* , ffr 

15 	44* 	 clh -A-K4**51,-k 041'444 44t4A-. 

;I 	 A'f§!1 R/4 	>11 	PI 

t PT1( 	4- -it 	ffr ski 71,  /lit-4V+ 

44-4Azi-t4q 04k44-,;,pl o  ffrit%:t44-A,41.-14-- 	 tiMQ1-)f-i 

20 44.A 

, )11 	 ffrA-LkgiMAN_ 	4.+ )11 

4-4A.4-1-_E 	I' 4Q 	 , PT 1( 	 L,4 6 ,1t R , 

ffr 	---T--  c4.+)T 	 1'51 	it 'ft, 	— 	, )11 

, ffrit 4-4* 	 PTMi,r71.-_-t--)1,--kX541444 -+ 

25 +=tit*. 

0-s-A4§!I 	a,' '4 	PT1( i-r9t-t--ii-1--ilit4A1-4-tft *4- 

'4'4+ Fitg- 	-u-11,1A 	Fit,1-4-tfm_Littit* 41-*V J5,-tk?;',/,'-k-f 
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-T-- 	 tit** ft) 	, 	i=41„'.t o  

FR 14 iit,191  
5 	61=1 qt 	 44 '47  ffr Trf;1-4k)11 1'/N- 11 /ft A- 

11 1 'A_* 	A'f§qt,A- —it-ar a,' itift, 	PT1( 	42.13 ; 

11 2A 	';:-A4§!14k7,40—ittit4A-1- tft ; 	AV.,-T-71--,  ; 

11 2B * a J'A4§'Jk7 ,A-0 —it 11 44; Fit 1'51 	Y-ME_,  416,0-__I 7T-7 'f§!] Q ; 

M 2C * 	A'f§!14k7,A- —it 	q 44; Fit 1.51 

10 4A-  7T74§!I ; 

M 2D A_* 	';:-A4§0k7 	P] 	11 44; Fit 1.51 

tit* 7T-74§!ill ; 

M 2E A_* 	';:-A4§0k7 	P] 	11 44; Fit 1.51 

tit* 7T-74§!ill ; 

15 	11 2F 'A_* 	A'(§!14k7,A- —itA ",-t)irk-  4-JE -44fit_. 4t4t4A-  7T71--,  

11 2G * 	A'f§!14k7,A- 	--itV >11 	4-JE 	 , 

Q , 

11 2H 	A'f§!ITtiA0 —4M4 	I ILAitlAttit 	7-T--, tf- ; 

20 	11 3A 	';:-A4§0k7,40 — 	 ; 

11 3B * 	';:-A4§0k7 	—4M7-4 	 ; 

11 4A * a J A'f§!ITtiA-0 	PT1( 	a,4-7-ciriA44am 

4B A_* 	';:-A4§0k7  /40  —it PT( i-r9t-t-- Wig 	; 

11 5 \A_* a l A'f§qt/A-0-4t —7-4 Wig 7r-- tf-11 

25 

-F i AIMQ hit 	';c-A'f§!I o 

	

41k1 11 1 , 	1 'A_* 	';;-A/f§qt,A-0—it-affi 	PT1( 	42.13 	>11 	42.13 
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Lig VI 	 PT1( .i,rit-t-4X/A- 	-)1 	 , 	PT1( 

1.51 TT it_ 	fit41t21,--I; 	>11 	 k5G .A(4 A-5G 

4i= 4G ( 4th Generation, ;I; 	) 	 *A_ HA 	'f§!1 , 

"P 	" U" 	3Z4k4k/f1 , 	 p• Af-  

( User Equipment, UE ), 	( Mobile Station, MS ), 

( terminal device) 	/-* 	 , 	it-t-4A,4 

it 4I -I 11 2A, 11 2A 	T 	'f§!] 4kriA- —4t4t4A-4-4-t 	, 

	

10 	l J 	PT 1( 	- 	-)/ 	 ffr 	PT 1( 	 .V:7- it 'ft, 

AL-V7-4 4911 	, 	 201-203 Ai 	-11-**7-F : 

201, . 7-jit 	Alt A, grant-free Aj-t_Lit tit* ; 

202, Fq 	-4-4t.V;7-4 	 grant-free 	r`7 0 _L-ft tit* ; 
203, ffr 	PT1( 	11 447 Fit 1.51 	Pki 	 ,11 

	

15 	AP ffr 	ffr PI 	 T ffr 	ffr 	 -T--  -7T-7 tit 

*if* ttif it 

, 	ffr 	11 44; Fit1.51 13  4,4brAl iflA ltift-11 41-IA*5M 	Jr 

Itf

204

t-11#1 T-44 -4.74t4A- 4-4-t-tf, it 0 	1,--'1-11; 

205 , 	itA7-4 4MA-  ffr it4k5rAl 	t ?;' I 

	

20 	 'f§!1 , 	44 	>11 

*4-0 r Fit g_ 	 , 41-  4-tV I I t A_?;' -kt 

-T- 	 tit** ft) 3k4-<- * 11-4,41 

	

25 	ffr PT I( 	 ffrittgi -4-7'1,;-37,11#1 -T-44 -4-7 ffr 11 TRtIp7, 13  

-1Q-1-414A, ffrit 11 4T Fit 1.51 a Y5414. 4±5--1 

ffri 7-4,4k4t.447i--,•1,-;-7-11 , 	'1,;-37,11 	ffr 	11 44;$-1-1.51,Q 0-1Qt 
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+IA ffr it_ 11 44; Fit 1.51 a Y-ME_,  46'01 

,T7 'f§!1 	Jr 	q 44; Fit ip7?f 	 --F 

ffr 	Fit 1.51 	 ;I; Ail' At  1.51 *A, 	 ffr 

	

5 	13)rF-ft4k-$V,--.-7-11,1-4-ft-*--icY-ME_, 414.0-___1, A, 

	

-it, +7 11 2B ffr , (riit )17-1 	 Fft nit it it 

,grant-free 	_Littit* 	( n+1 	 TT P.J( /(4- -F 4k 

--+ 	Fit , 	P] 	4-T-T 	Fit 	( n+1 ) 

ffr 	11 4;17$-1-  1.51 a 14-6-L -F-1--1-4k-*Pf,,t/1-4-ft-*-1G„ 

	

10 	ffrit-F-1--1-4k*F7-114-4-ft*--IcA 	 -+, 1J7 _Etc. 

*--4§!1_' 	 , 	44;$-1- 1.51 	a Iti,4-6-41i`T-1--1-4k-*PF7-11/1-4-ft* 

)17-1 	 Fft n 	 grant-free AA _Littit 

4P-, 	p-q( 	)0_442 ffr-7-f-7 44 T4--i-4='-$1111,--i- ,114-4-#4-50 ' 041-4c- 

4-1-4k -*I ,L1-4-4-ft*--frAitifiAAA,--.--;,to 

	

15 	 -4--, 4§!I 	ffr it_ 11 44; Fit 1.51 	At 151 	ffritAt 1'51 

it, 	-1Qt-- 11 44; Fit 1.51 *ft, -1Qt4Q , ffr 11 44; Fit 1.51 *--ick ffr 	itJu 

grant-freeAA_Llt tit* At 1.51 1G, N )11-tl_ctit; 

- 4§!1 	, 	2Wir -7T-7 , 4riit 11 44; Fit 1.51 	13  Ligz*R-1-  1.51 *ft, , Q 44; Fit 1.51 

ft, J -1Q1- — Fit 	>11 	 4t 	Fit n it 	Ajt 

	

20 	grant-free AA 	Ad 	Ps,c 	n+1 At n+2 At n+3 

At 	n+4i€L 0 Q 44; lit Ip 7 13  P1 /41 

fi," 	'f§!] 	ffr i  11 44; Fit 1.51 	At 1'51 	ffrituit 1'51 

ft, 	 **ft, -1Q -1-4Q 	ffr 	 -T-  PT1( 

	

25 	*-- 4§!1 	2E ffr -7T-7 , 	114T Fit 1.51 13  Lig4il' At  1.51 *A, T-Ittit4 

	

-/Qt_ 	 mini At , 	 4t.V:7-jit Fft n 117  it it 

grant-free AA 	4=i-tit* , rAd 4-it-t--7P%(,0-r I 1144; At Ip7 1G 	J 

4 	ILE 4* Fit 	AO 11 44; Fit 1.51 	1:1  P1/41 
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-7T7 'f§!/ , 	zR ltift-11  cif  11-1-4t4t4A-4-4-  tt ; 	AL-  , 

ffr 	 11-1-4t4t4A- 4-4-tt , 	ffr it_Littit* ffrik 	At 1.51 

44; Fit 1.51 *it 7 1t4Q 	ffrid'z_1144; Rt I p7 it, _ ffr 	1-tit...grant-free 

Fit 1.51 	is 

	

5 	 off 	,11If1 -T- -RAT 
7 'f§!] , ffrit',7-44MA- ffrit*,5)n1,-t LA itA_Ti I Ititffrit 

ffri 7-jr% 	ffr it*,5)11,t 	 , 	)11 

iJLE-Ittit4A- 

0, , -,2112Fffr 	ffritA7-4 l ffr 	 , 

	

10 	V t 	 , 

ffr itA- V t ffr 	 • 	, ffr 	• 	ifj 

4j-tit4A-1-4-tt , 	t 	 -4-4Vir 1J.LE 4=i-tit* o  

41-14 J1 	- ,2112Gffr , ffr itA-4, l,tfff it* 	 , 

, 

	

15 	ffr 	ffr it* 	 • 	, 	Jr 	• 	ifj 

4j-tit4A-1-4-tt , 	t 	 iJi_h_4=t4t4A- o  

T-7'f§!] 	ffr 	ffrit*,5)11,-t LA k Ti I 	ffr 

, 

ffr itA- V t ffr it* 5)11 	 • 	, 

	

20 	-47-'(i 	',VA At ,  

4§!] 	A, -47-4i 1 	)1T1( 	 it_E;rttit* 

T-7'f§!] 	ffr 	ffrit*,5)11,-t LA k Ti I 	ffr 

_Littit* , 

ffr itA7- 	t ffi 	5)11 	 iflAjtift, , 	,F1( 	v4k4t 

	

25 	fflit-__Lit tit* ; 	ffr itA7- 	t ffr it41- ,5)11 -t; 	 • 	,  

g;7-11 	 g7-4i 	gi3 it 4i Fit , t )1T1( 	_a V ThVir it 

iQ 

tit* ; 

11 2H ffr , ffr itA- V t ffr itWA1 	 • 	, 1Alf 
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itffriJi_E-ittit4A- ; AA*, ffr itA7-4 t ffrit4,4n11 	 &if 

itiMAF-,7,1 Mif,,7,11 AA g7-'1i 	 , 	it I 	ffr 	4--1-4t  4A 

'f§!1 	ffrit 

.V7-4 V t ffritiflA )tf,'-,7 ffr-fgi7T7 tt** 	 o  

	

5 	 ffritiMAF,7,11 t t 	Ag7,4i gi3 	, ffritiflA )tft, ,1144 

77 0 

o 	gAf- 	, 	4v= )1T-Ait- 	T PA—EitA , 	T 4itzlt4- 

	

10 	tiHivi 54t44-- 	 *4tf.ka7A. A -0-4; 	1:7- 

ffrii -)T-  ';;- A'f§fr4 it 0 3,7,7i--7 'f§!] -*-1c,&X- 4-4,x , taifjj, 	%,t44- 

%,t/14-- 4v -i-t-4-4/u4k/14-- 	 _11"` 	 -4-4M1.-14- 

)1%t/14-- 	 gam -T--a 	5 itA A 4,-ititg1350-14-- 	Aka 

*4-11'4.-  it A A A faJTi ;A- 	V, ffr4,41t 	0-7kii4t 

	

15 	-i,A. 1 *ii1JY-JI,14. 

, 	 fie(ATJ 

Y.3)/f1MhY(4,0---ii`kg-*-102 . 

-L-af 	 , 	TiHA 	HA 	'f§!1 

20 0 	 rif; 	 M- Ycl 

'At#(40 -*-1c,011,-;XT , 11 3A 	T 	4§!1 Mfr 	;I; —# 

>1 it4-0 --4-t-af a,' 	If-11o 	300 14-6-: kg-*-ic, 302 4v=itift,-*-1c, 

303. kg-*-50 302 A --T-- 	-)1,c/Filt;rj•-*_-$1 	, 4§Hv 	it, 302 ICJ 

	

25 	--T--  AA.V:7-44)-(.4--i-11 2A it 4--4-g 201, 204, 205 41=Affi 

303 A -T-- 	-Izt-ifirk-  4-0 ia, 4§Hv 11 1'' ,:  

)1T1( 	 o 	 4-4 -1G 301, 	 0414 

,RAAJ-34,-tit4A- 
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A- 	, 	302 TT 	g 	= "IA 4§Hv k ' k 

( Central Processing Unit, CPU ), jiff] kg , 	g ( Digital Signal 

Processor, DSP ), I1J #1A, ut4( Application-Specific Integrated Circuit, ASIC ), 

VATTA 	( Field Programmable Gate Array, FPGA ) Az-  -4-1-t TT A41 

	

5 	iZ-VF X-44-  • 14$114i;  iZ-VF X-44-  %,t44-- 41i 44- A4*- 	 TT 

Vir44 it 0 	4§!] di_ 0 iZ 	, 	t 	ffrA-Lkg 

\A_ 	giu-if _44/ 	ir.L Q , 4§Hv 	— 	 g 	DSP 

4/IX-JR X- 0 hi Q 	303 7-1-1; AAA % ),ItA_ut /-* 44-4*--jt, 

301 -F1-1; A_4-4 

	

10 	_jst- , ffr 	it, 302 If] --T--  it 	A, grant-free it_ ffr 	--f- 
ft, 303 	tit* ; 	11 44; Fit 1.51 	*5)11 	, 41- Auk 5)-11 

tit** ttif it 0 	 ffr it* 

5)1,1.kt; LA A_?;- I 1_A_ ffr 	-1-ttit* 

	

i--7'f§!] 	ffriJikg-*-10 302, 	.If! ---T-itiiffriJiit'i,;-37-*-1C, 303 

	

15 	 , 	 ffr 11 44; Fiti51, 13  0 -1Q-i4,-A ffr 11 

44;$-1-1.51,Q 0*,416-1±,-_ 

as" 	Jr 114T Fit 1.51, YAE_, 416,' NJ) -F 41- 	: 

ffrit__Littit* 	 ffrit__Littit4A- ffr,0_ Fit f51*-- 	y--‹A_I , ffr 

Littit4A- ffr,0- $-1-151 	 A iill-ci-151-*--jt,0416.-1±)-_1,ffrit_Eittit* 

	

20 	Z;f2; B 	 ,e; ***it 	416.-1±)-_ , 	B 

	

4§!] 	, 	Jr 	11 44; Fit 1.51 	13 	L 

ffr -F 	***LA 	 -+, L 	tctito 

-FT a' 0 4,  'f§!1 , 	 -3-V1)1_1_4=f-tit*** ; AA`, 

--T--  VI1 _Littit4A-1-4- 	11.44-tt ffr _Littit* ffrikJ1J 0 At 

	

25 	1.51 	l 	11 44; Ffri- 1.51*-- it, 	g_ 4Q 	, ffr 	11 44; Fit 1.51 *JO 	ffr 	it 

grant-free A_ it_Lit4t4P J At i51 --f- it, 

	

,T-74§!1 	ffr kg*--.10 302 --11-*A -T--: 	i,Vifit4k5)n0,-t 
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)tift-t- , 	it PT1( 	V Wir it_E 	o  

7T-7 '(§!1 	ffr 	Jo 302 --11-*A -T--  : 	,if it4,4b)0-t 

, 	ffr 	Mitt-1A g7,4i gi3 	, it PT1( 

4-ff- 	ffrit__E;rttit* 

	

5 	 7T-7 'f§!1 	ffr 	-*Jo 302 --11-*A -T--  : 	,Vir it4,4b)10,-t 

, 	t >1 	ThVir it_Lit tit* ; Az-  , t ffr 

5*1 	iMotifiT , 	ffr itiMAJF-,7 ,L1- Yyft-t- 	g7-4i 	-T--  gi3 

Rt  , 	j j  t >1 	 lit ffr 	; 	A-  , l l t ffr it* 5)n,1 

, 	it fItitffrit_E-1--i-tit4A- ; 	, 	it ffr it* 5)1,1 

	

10 	 tt- Mft-t- g7,4i 	g7 	, itt 

it__E;rttit4A- 

aM 	ffr it 11 44; Fit 1.51 	 Fit 151 	ffrituit 1'51 *- 

100 	11 44; Fit 1.51 *AM 1t4Q fRJ , ffr 11 44; Ffri- i51 1G fT 	ititJuirM 

4grant-freeAA_Littit4A- 0 RI-  1.51 	 ; 	Az 

	

15 	ffr 11 4;j-7 $-1- 1.51'76Q 14-6-  N 	At  1.51*-10, ffr itufri-1.51*--10 	Qt-- 

/1-4-**--ic -1Qt4Q fRJ , ffrit-F-1-1-4t4A-1-4-#4-7-0#1 -T-  PT( 

ffr 	 ffr 	tt- 	-T-- ffr 

tA7  	 &tit*** 

kg-*--jt 302 jkg X-, it'f,;-37-*--Jt 303 	 44**--it 301 

	

20 	44* R't *A_15A 	,f§!] ffr 	 11 3B ffr-4--,  

41A1.,  11 3B ffr,-T7, 	310 L7,4-6-: kg 	312. 	13  313. 4-'fi;* 

311. 	.v:7-4 310 Z--,--1-1;,(Lig,t?'A 314. -Pt 	313. kg 

312 	4-4l 311 7-1-1;,( 	A 314 4q 	A 314 7-1-1%( AT phit -444-A 

ii44;* ( Peripheral Component Interconnect, 514 PCI ) ,t?cgiA4f-A--1-21L4;5-4 

	

25 	.gt 413 ( Extended Industry Standard Architecture, M EISA ) 	ffri-t,'L 

314 	-LhE,''L 	tit4A- ,'L A , *_-$1 A /-4-. 	, 11 3B ' iflf] 

3A 	3B 
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"At 	'1 ;XT , 11 4A 	T 	4§!1 ffi 	)11 

4-0 —4t7 	 )1T1( 	400 Lig: k 	lc, 402 4,-it21,-I-4-7-t, 

	

5 	403. k g*-- it, 402 A 	PT1( i-r9t-t-- 	 4§Hv 	lc, 402 

>1 	11 2A ' 0 4-4g 401 414A, 	ffrtti 04i704'8 

	

ft, 403 A 	4+>11 	 4-0 	 El 1 ' ,T7 

.7-jg, z 1'51 0 	PT I( 	 ft, 401, l J --T-4-4*PJ 

4'14 'RA +=tit* 

	

10 	A- 	ft, 402 	 403 JI_V-44 7-4,iti.-J-JuillA 

A, grant-free *AO rt4U* ; 	 11 44; Rt 1.51 	 , 

ffr t lt if ,tp, 11 A -T-11AP ffr 	ffr 	 , ffr 

,11 A ---T--  7T7 tit** tftf,'-37 it 

a,' 	7T74§!I , 	kg -it, 402 Z.If! 	ititffriJiit2F-37-*-50 403 

	

15 	it.tgi47'1,---1-11 ffr /JAW 	 ffr iJi q 44:Fit 151 	13 	ffr 

Wit 1.51 13  MME,J14-1±5-- 

Q 44; Fit 1'p7 	Y-34/6,41 

ffr 	_Littit* 	5- 4±5._ 	ffrit__E;rttit* ffr Rt f51*-- it, 0 j<A_I , ffr 

Fit 1'51 	 ;I; A 	1.51 *-7-0 	416',4±/_-  , ffr _E ittit* 

20 Z 	B 	 A. B 

T 	***ft, A T/1-ttF 	-+ L 

,-T•'f§!1 	ffr 	 iflAg—Littit4A-4-tt ; AA", 

ffritifiA 	A iflAg—Littit*/1-4-tt 	 0 Fit 

	

25 	1.51 	l 	11 447 Fit 1.51 	ft, 	11-4Q 	ffr it_ 11 447 Fit 1.51 	k ffr itj'A it it 

grant-free d rt4t4PA J 

i--7'f§!] 	ffr it' if IA 	,11 A 	T 

a, 	f§!] , ffrtift] 	it 0 if 	 ,t4j 
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aM ,T74§!I 	ffr 	11 447$-1-151 	At 1.51 	ffrit At 1.51 

ft, 	11 447 Fit 1.51 *A, -1Q -1-4Q 	ffrit 11 44; Fit 1.51 -*--ickffrit-jAiti.-tJuilA 

,grant-freeAA_Littit* 1 Rt Ip1-1G, N -)11-t -̀tit; 	, 

ffriJi q 44; $1-1'51,13 Lig N 	F1-1-1.51*--fo, ffrit Fit1.51 *ft, 	T-Ittit* 

	

5 	***lc -1Qt4Q , ffr -F 4t4t4A-'1-4-**--folfi -T-  >11 	-F 4--1- t4A- 

4M/ , ffritANA,37,1L14ju;td,37,11, ffritu;td,-37,1)11 

	

t'A4 V it ffr t It if ffi.f4 	tit*/1-4-  ttiftpit 	&tit** 

kg-*--jt, 402 j kg , itifiT*--.10 403 	 4/**--ic, 401 

4-4 	Rt , 	 'f§!/ ffi 	>11 	 4B 	>11 	o  

	

10 	41A1.,  11 4B 	, 	)171 	410 "LIA-6-: 	412, 	a 413, 4 

4* X- 411 	PM-it-t-- 410 j3_: 	 414. -Pt 	413, 

412 	&,11-3-4Cii- 41171; iWk, 414 4q 	 414 TT 

444 	it_44;* ( Peripheral Component Interconnect, M PCI ) AA 4f-  -I- 

21k 44; '4i.gt 41-3 ( Extended Industry Standard Architecture, M EISA ) 

	

15 	414 	 tit* 	 -T-- 	, 11 4B 

t 

11 4A [ 4B ffni--7 >11 	 gAf- 	--T- 	i-)rt 4-0 t 

, 	AT§!] 

	

20 	* '1J 	JA- T —41*4 	11 5 	, 	ARA , 

• T 	'1J 	4§MQ 	 - 4gi 7T-7 , 

'f§!] 	0-4 	TT 	 4/1,  • -t- 	Aiti( 	PDA ( Personal Digital 

Assistant, ii`A_tit-11  g ), POS ( Point of Sales, Oil-I 	), *A tut( 41- 

• 7-jg it , 	 '(§!]: 

	

25 	11 5 71-7 	HI] ';,-A'f§!14k7 	.7-44q 	+41t, 	413 u 

• 11 5, -1-4/1, 	41-% ( Radio Frequency, RF ) 	R 510, 44-4X- 520, 

530, 	1G 540, 44-6 X- 550 	utQ 560, 	( Wireless 

Fidelity, WiFi ) 44.A 570, kg 580, 1;,(&t, a 590 /-*-444--. 
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A TT p• gAf- 	5 ' 	--1-4/tA41341-  42.13hY0t-f--4/tA Kt.  , 	Lig L411 -7T7 

Az- 	-444-  Az-  PI -8--p14-1-i. 

5 t-1-4/L YWHiig A44-1 44-  it-It-114 	: 

RF ut4 510 TT 	-441t4R 	 RF 	510 L7,4-6-0“; 

	

5 	--T- 	—1Ht 	),ItA_Jfi---74it, 	 k 	( Low Noise 

Amplifier, LNA ), 	10- , RF ut4 510 	 )171 

hs-ix Ligoi 	T-- 

( Global System of Mobile communication, GSM ). jiff] 

( General Packet Radio Service, GPRS 	( Code Division 

	

10 	Multiple Access, CDMA 	 ( Wideband Code Division Multiple 

Access, WCDMA -1“JJA'llt ( Long Term Evolution, LTE ). 	.tE-Of 

ttia# ( Short Messaging Service, SMS ) 

44*X- 520 TT -1-44*41:14-414 J 44.A, 	X- 580 it itit-It44 

44* 	520 41:44-414 &44.A , 	Vt,-It-14u 3,7,41' 	&tit* k 

	

15 	g o 44* X- 520 7 	Lig/11444VA a 4,,,,t4-4-44t4A-  a , 	, 44-4414 a 71-4 

4**CF 	• 	 ffr Trf; OA 	44*4c4A-  C 71-4-iMA- 4--4itA 

4k1f1 ffrtitOtit4A- /-4-- . 10-  4-iti% 520 TT 14-6-  Alt FA4AA-g7-4-4* 
;.2  AA-4_44*A , 	 AA/ft '4 A_ 

'14-11 44-4* A44- 0 

	

20 	ft) 2-*--/t, 530 TVfl 	 &)#' 	4/L 

fi 	p• 	fiU=:-$1M- 	ji '(t, 	 530 TT L1,4-6-44 kig 

1.144ig_ 531 &-A-if-tt-tir9t-t- 532. 44 kig Aig_ 531, TT AAJfi 	_E 

T Akig 1.144ig_ 531, tiT)-*-- ft, 530Z7 L4-6-44-tttit-t- 532. 

, A-4-ttt )it-  4- 532 TT L4-6-0“; 	 ( 

	

25 	R AI4_=-11.14 -it 	 ), 4kit*, R44; *ft 4f-  ' 	4-t 

11?_ ,-i-4-10 540 71-#1 -T-ILT7111 	tft)Miff,T,11A,4k7 /A-g&Ifi 

, -it- 	540 TT 	*- 541, 7it 	7-1-1;,( A-A 

( Liquid Crystal Display, LCD ). 	 ( Organic Light-Emitting 
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Diode, OLED ) 	 541. 	A '0-11 5 I', 	Aig_ 531 

▪ T7*- 541 k/ft 	1 +4 	--444- ';:-J11 -1--4/tA 

• A,,f§!] , Trj= -1, 44-44 kig Aig_ 531 	*- 541 AE,A4 ,--) 0--s-01,-1-41tA 

5 	-1-4/taT:-71- 	 gi; 550, rtit= A/1 6 	}J/1-4-6 	&A-ft 

6 A. 	)Lif-6 ATTL1,4-6-MuffA/1-6A&.4kiV- 6 , 	, 

/1-4-6 ATT4MA--g5-1A0, HA 	ZLT7*- 541 t , 

4141.'.1~ .Rt, 	1.4-LTL ,-i-",*- 541 +VA 	'(107 01/(6 	---412, hRitif 

	

311- 	) haitAA kdj, , 14- JE Ffrj--FT*5)111 I }) 

10 	 7#1 	-1-4/t4 	Fi If] (1 L4*=4A-14-j74A • 4Q 	T-A, 4it 

it2k 4V.t 	), 4f,- -)J -15 1.1411/ 	L,-Rif -tfri5;- • $11- - 

I 	1,1tX • 	 • ag-it • 	Al-4- 'A 	 , 

-4-%ut4 560. 4b ft 561, 'WA A 562 TV'tiA#1 	-1-4/L1q -4-%4 

15 	13 	utQ 560 7-1-4-4k )1t 11 A-Atit4A- 44-4A 	 /(4-4f114b ft X- 561, 

1174b 	561 44-44 	-4-4,---4-44t; 	 X- 562 41--4Uto -V,V4- 

4-4A i tA,V4- , -IVA t 4 560 	4-4A )) -,VA4t4A- --A41---A-A4t4A-44Ak 

g 580 kg 	RF ut4 510 P;( 	 —14u, 

4t____A-f*Zi- 520 Pskftii--tfrkg. 

20 	WiFi rt,--T-tUE 	 +4/alit WiFi 4Pk 570 	V ICJ 

f,1 	 R/4 T A, 	a PTI( 

A II 5 	T WiFi 4PA 570, 'ff-A_Tif g 	41- q; ---T-- 44u 

'51,- A4,13A, , YE, 	r-kA 	Y`7*1 

g a 580 k-1-41L 4_-$),117 , 4,1 3,7-4-124k a 4,,A4i1A4.1i`-f--4/tA3,7, 

25 	 iti._J-it(-1-Mic4--1-4-4-CO_A-4i1S- 520 P1 /4I 4t44-414 4vVA,44.bt 

X- 520 P1 /41 tit*, Vtzit---1-4/tA4-4-12 	4ak g4t4A- , )(AT-Th*14u 

TT itj , 	X- 580 TT 	 ; 'RAO 

g 580 7 	I J'kg Zi.4v= 	OA 	 , 
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/ft 	*Ri 4,,  #14_K 	, 	kgA 	 g 

1A-4-$ 47-if kg X--L-aT 	 580 

vt 	590 ( iv Et ), 'RAO 	%);f:( 71-  

it it ut 	 kg 5so 	, ,Th it it t 	 Plu g 

5 t, 

, -41L .7 L4-6-411*4.- 

11 2A ffr 	0-s-A'f§!] 	4--tfra 	.V:7-44Y1110 A4ITT 

41-q 

3A- 	3B ffni--70 ')-s-A'f§!1 , 

10 glu 

4§Wi*A- 	-4-4/L4-4* -1 , 	, i if 44/L4-4* -17 

A-MA-41'4 , 414 	 A't§,1 -izt•cYyf1-1,,T--4,11t4V-4-ti-m -- 

15 	 A'f§Oirtti it 	A4*-1- ;A- 	-4g7-1-1;1; %.t44-6 -- 	, 

,LTT \A_ kg'S-4A/1-M-14-44 	 41.-14-44 	via 4q 	41.-14-44 

, 	4,t 44- 4pA 	jk,11-3-4t-T-  FA4/1,4-- 47-4-4-4 ( Random Access Memory, 

RAM ) 	Y.-0c 41 ( Read Only Memory, ROM ), 71- r'-;:ri- 71-  A41): it 

( Erasable Programmable ROM, EPROM ), 7V7 4 z 4-4 

20 	( Electrically EPROM , EEPROM ), *4- 	%t 	%t 	): 7. 
( CD-ROM ) **O.- AA AP 41-4i3T-Ift- )f 	iti-4* 	117  o 	,(§!] di_ 4 

4-4414g 	g , 	g a,' 44)(L-044-4*1-441,-7-11, 	-0-44 

,f4*-1f_q 	,111, 	 kkg24- 

ASIC 	, i ASIC 	 i.r)t-t--AL -)3'1•4- 

25 	Ir 	, 	 /ft 	AirP14-4-0_-T--  )11 i4-A, 

gPilicto 

*)4i-ka7A.M2I.-04--aj- pskt, 	 =-Nj 	4§!] 

'1§11 ffrgi 	).1t'l ; 	%.k/14-- 	11*A, 
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k-ft ,;o At , 	 J1 	44/L7it- 	AAL-ft 

I- 	— 	-+AA-ViA4--1-1-4-tto 44/L7it 4-1 	it#4/tal--4--44 -1 

4,=JAA,-,-,717 4,17 

kit_A 	it -4-4/L a,' 44-4 

5 	ffr it,  0 --1-44c 	 HA 4/f§,1 
Pi4t T 	4-4 hmitHA , ffrAgAf-Ok, 	ffr 	 'f§!] 41--10-s- 

41--)11 	0-s-A,f§!1Y-J,K4), 1-4 	 A,f§w-At 

ffrfa0,1ifff'67'it, 	4k4. 
A'f§!1 •K4), 

10 
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ix 411 *  

.V7-4 it 	grant-freeA_ it_Littit* ; 

	

5 	 11 44; Fit 1.51 	Pki 	5)1,1 g_ift-11 , 4f-  A*5)11 	, ffr 

7T74t4A4-4-ttif,,Tit ANA,.-,7,1; 

ffr 	4MA-  ffrit4,4n1,1 LA 5,-tk?;' I 	ffr iJi_E;rttit4A- 

2, 4MAA41-k*-1ffrit -- ;A- 

ffr itA- 	),It 	ffr 	A , 	--T--  A , 7ffriI 44; Fit 15] 	13 -IQ-t 

	

10 	+Look it_ 4d-;11-1-  i51 ay-m6_446i_i_i o  

3 	4MA- 49. 41 	1 A, 2 ffr 	, A-4f 4,14_ --T-- 	Jr  q 44; Fit 1.51 Y-ME_,  444. 42i 

ffr _Littit4A- 	 ffrit__E;rttit4A-ffr,0_ 15] 	 VII , ffr 

-Littit* 	Fit 1.51 	 ;I; Ail' At 1.51 *A, Y-  46' 46'01 , ffr 

15 %Bli`T-1-i-*_-$1•1,;-,7,11/1-4- t-t-*--AM414-1±,-__1, A, B _Etc. 

4 	4MA-49.41-k* 1-3'1—* ffr 	, -Mt 4J-T4- --T--  

ffr 	11 44; Fit 1'51 a L1,4-6-Lii`T4--i-*_-$1•1,-,11/1-4-t-t*--10, ffrit-F;rt*_-*Pf,;7„114-4-  

tft*-IcIfl -T-1-4-tt-F-ft*_-$1•Fip -+, 1J-) tc. 

	

20 	ffr t IA 

ffr 	if IA It' 	-T--  g__Littit4A- 4-4-t , Lftft) ffr 	ffrik#1 Fit 1.51 

11 44; Rt Ip7 it, 	1t4Q , fir 11 44; Rt  151 	A.T_ffr JAL .V:7-4 1-tit...grant-free 

it_h. fT 4 J RtIp7 ft, 

6 	4MA- 49.4 	1-441-  —* ffr it 	, 	4“014- --T-- 

	

25 	ffr 	 ---T- 	-F-  4-1-4t4A-(4-tt 

7 	49.41** 	— ffr 	, 	-T--  ffr iti' 4MA-  ffr it* 

5)n11 LA itA_?;' I Ititffrit__E;rttit4A-  , 

ffr it'A7-4 itffTit4k5rAil 	 t >11 	V ),It ffr 
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4j-tit4A- 

8 	4MA- 41-k* 1-441- —* ffr 	;A- , =ft 4,14- 	ffr A- 4MA-  ffr 

%FA BRA 	?;' It 	ffr 	, 

ffr itA7-4, 1tfff 	 , ffr 	it 

	

5 	.47, 	gi3 	Fit, 	it PT 1( 	4-ff- -4),Itffr 	4t4t4A- 

9 	4M A- 41-k* 1-441--* ffr 	;A-, =ft flu-,ffr itA7-4 4MA-  ffr 

%FA BRLA k ?;' It 	ffr it_Littit* , 

ffr 	A- 	t it* 5rAl 	iit )1 	_EV ),It 

ffrit_E-1--4t4A- ; 	, 

	

10 	ffr itA- V t ffr 	 , ffr 	it 

.47,-4i 	-▪  T--  gi3 	Fit , 	it )1T1( 	-4),Itffr iJi_E;rttit4A-; 	, 
ffr itA- V t ffr 	5)11 	)]ti.J-111Ajtii,-;-37,11, t I tit ffr 

4P-; 	, 
ffr itA7-4, itffr 	5)n1 	 ffritilAjtii,;-37,11 

	

15 	.47,4i 	-▪  T--  g5 	Fit , i it I 	ffr iJi_E;rttit4A- 

10 	4MA-49.41-k* 1- 341-  —* ffr 	;A- , 	t 4J-T4- 

ffi it- 114T Fit 1.51 13 	Nil Fit 1.51 	, ffrituit 1.51 *A, -1Qt-- 11 44, Fit *- 

AM 	1t4Q 	ffr 11 44,  R-ci-  1.51 	it 	it 	grant-freeAA_L 

4t4t4A-  Fit 1.51 *A, N) tc. tit; 	, 

	

20 	ffi it- 11 44,  Fit 1.51 13 	N At 1.51 *A, , ffrituit 1.51 *A, 	-F -ft tit** 

**ft, -1Q14Q 	ffr T -ft tit 1- 4-  NT* 	-T-  )T1( 	-F 

11. 4MA-49.41-k*1-341--*ffrit -- 	44“014--T-- 

ffr 	,11 T--  ffr .V,7-4 V it ffr 	&f 	ffr 7T7 4t4A-1-4ttrf,--.T, 

25 

12. , 	f1 	-T-- 	: 

grant-freeA_ it _E. 	; 

11 44; Fit 1.51 	 7 	 ffrit 
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ffr 	 T AT _Littit* ffr 	 -7-f-74t4g-1-4- 

13. 4F(NA41-k*_12ffritY1 - , -Pft,1,14- -T- 
ffr 	Pq 	 ffr 	q 44; Fit 1.51 	13 

	

5 	-1Qt4a/A, ffrit_11 

14, 4F(NA41-k*_12A413ffr 	-Pft,1,14- --T-  ffrit_11 44; Ffri-1.51"tf 

ffr 	_Littit* 	 Fit 1.51 	4±,_-  , ffriJi 

_E-1-f-tit4A- ffr,O-Fiti51-*--fo- 	;I; Ail' At  1.51 *A, 	 ffr 

	

10 	13)rF-ft*_-$1•1,-,11,1-4- t-t-*--icY-ME,416-1±Li , A, 

15, 4F(NA41,*--*12-14,11--*ffritY--- , -Pft,1,14- --T- 

ffr 	11 44;$-1-1.51,Q 	 ffr -F 

tft*-IcA -T-- 4-4-t-t-F-1-"T*_ -$1•Fip -+, 1J-) tc. 

16, 4MAA41-k*12-1541--*ffrit0 

	

15 	 ; 

,Lkl J -T--1 ,1A_Littit4A-1-4-tt _021-4-ttffrit_Littit4A- ffrikifj Fit1.51 

1144;R-,t -fit, 	1t4q fRJ , 

wit_.-Ittit4A- Fit1.51-*--7-0. 

17, 4MA-49.41-k*_12-1541--*ffriJi0 

	

20 	ffrit-IfIA &if 	-T--11,1A)t-F-ittit4A-1-4-tt 

18, 4MAA41-k%12-1541--*ffrit0 

ffrit-IIA &if 	011,--.'; ,11 0 .47-4i 	;VA 

19, 4MAA41,*--*12-1441--* ffr it 	-Pft,1,14- --T- 

Mfr 	Q 44;Fit 1'51,13  Lig Nil Fit1.51*-50 ffr ituiti514-10 	11 44; Fit 

	

25 	 ffr 11 44; Rt Ip7 -1G ffr 	Aid 	grant-freeAA_L 

-ittit4A-  Fit1.51*-50, 

ffr it-114T Rt 1.51 13  LigNii`Fiti.51-*-50, ffr it 1.51*-50 	T 

**ft, -1Q-1-4Q 	ffr 	 -T-  PT1( 
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20, 4F(NA4'1-k*_12-144—*ffrit6A- , -A- 4- 4,14- -T- 
ffr 14_J-u;td,,7 ,11 T-  ffr it'A7-4 V it ffritiMAFi-t- .f4 ,T7 4t4A4-4tt 

	

5 	21, 

ffr 	g-f-, it, , ICJ--T-  it 	grant-freeid 	 it,A_ it -ft 

tit* ; 	&J-fJ --T--  114T Fit 1.51 	 4k 5)1,1 	, ffr itiflAjt 

	

&J-fi -APT 4,4n1,1 LA 	?;z 

I 	ffr _hAttit4A- 

	

10 	22, 4MAA411-k*_21 ffr Y-W-4 , 	-T- 

--T--  A ,  ffr 	q 44; $1-151,13 

g-4,1/A0fi it_ 11 44-; Fit 1.51 a Y-ME,  

23, 4F,NA 4,1 -k* 2 1 A, 22 ffr it 	, 	-T-  ffr 11 44-; Fit 1.51 

	

15 	ffr _Lit tit 4A- 	VI_ 	ffrit__E;rttit* ffr  ,0_ At 1'51* 	VII , ffr 

-Littit* ffi Fit 1.51 	Ail' At  1.51*--it, Y-ME,  46'01 	ffr 	it4t4A- 

B 	-ft*_ 	, 11/1-4-  *ft* ft, 	, A, Bil-t.l_.tito 

24, 4MA-49.41J ,*--*21-2341- 	ffrit .7-43, A-4f 4,14_ -, 
ffr 	11 44; Fit 1'51 a L1,4-6-Lii`T4--1-*_-*P1,-,11/1-4-t-t-*--fo, ffrit-F-1=1*-*P1,-'7„114-4-  

20 tt 	 tc. 

25, 4MA-49.4'Jk*21-2441--*ffrit 	, A-4f 4,14_ -T--, 
; 	, 

ffritiflA 	 , 	ffr it_Littit* ffrik)11 At 1.51 

1144; At  1.51 --fit, J-1Q1-4Q fRJ , fir 1144; At 1.51--f1G A_ffri-d'zA7-jtiditgrant-free 

	

25 	4U 	At  1.51 -*-50 

26, 4MA-49.41J,*--*21-2441--*ffrit 	, 	:ft 	-T--, 

ffr 	&if 	-T-- -11,1)t -ittit4A-1-4-tt 

27, #(4A-49.411-k*_21-2441--*ffritYW , 	4f4,14_ -T-- , ffr k 
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-▪ 	T-  : i t ffrit4,4n1,1 	 , 	,F1( 	JEv4k4tffrit_E 

287 	4F,4 - 49.4'J-k% 21-24'( 	ffr itY W-43 , 	4f 41 --T--  ffr 

: 	it ffTit4,4n1,1 	 Affri2L-Ajt,i-t-„t I,  0 ft,,t 0 

	

5 	.47,4i i g5 4I1. Fit , 	it )1T1( 	-4-4Vir y 4t4t4A 

297 	4F,4 - 49.41-k*21-2441 	ffr itY 	, 	4t 41 --T--  ffr 

-▪ 	T-  : i t ffrit4,4n1,1 	 , 

it-Littit4A- ; A4*-  , 4f  t ffr it4,4n1,1 	 , 	ffr i2Limjt,(-t-„11 ,}7 

Y-J.47,4i 	-T-  gi3 t 4 Fit, it )T1( i-r9t-t- _a V 4-0Vir 	;t4t* ; A", 

	

10 	V it ffrit4k5rAiJ 	iitI 	ffr y 4t4t4A-  ; 	, 

ffr 	5)111 	 ffrZ ¢ )t f,-; 41117 	I R 411i-4,0.4VA 	-T-  g3 

4I1. Fit 7 V it It 	ffr 

30. 4MA-49.41 ,*--*21-2341- 	ffr 	.7-JR„ _1ft-4f:414_ -T-- 7  

ffr it 114T Fit 1.51 "ti 	Fit1.51*-507 ffrituit 1.51 *A, 	11 44:Fit i51 - 

	

15 	itM -1Qt4Q Pi 7 ffr 11 44; At  1.51 4-1G ffr 	 -.4,grant-freeA_it_L 

-Ittit4A-  Fit 1.51*-50 N 	tit; AA" 

ffr it_ 11 44; Fit 1.51 "ti 	Fit 1.51 4-50 ffrituit 1.51 *A, 	T -ft tit** 

**-7-00 -1Qt4Q Fl 7 ffr T 	/1-4-  *ft* ft, -T-  PT( 

31. 4MA- 49.41-k*_21-2341--* ffr it .7-4,7 _A-4f4,14_ --T--  ffritANA,--V1 

	

20 	-u;td,1,4117 	;td,;-,-,-  411 -T--  ffr it,A7- V it ffr iMotif 411 ffr 	7 tt*** 

32. --41')Flit--t-7 -Mt 4,14_ ---T--  Ligk 	ft, 	ft, 7 

ffritkg*-7-0)11 --T- itiA-Jirititif,-“c,JE V ),It7-4 

	

25 	grant-free 	r`7 _Littit* ; 1;,( &J-fi 	11 44; Fit 1.51 4ti AAVDt'ii----; 411 7  ffr 	ll 

is 411ICJ -T--  AP ffr A- ffr >11 	V 	T ffrit_E 4-"ilit* ffr 	)t,i,-;-,7 411 

---T--  7-T-, 4t4A-1-4-ttift, i2.t_ 	41 
33 4MA-4V1J-k*32ffrit0 	-A-4.-4,14--T-  ffritkg*-10-: 	: 
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ffritit2F4--JtAit44-,T7'1,,7,11 ffrittgi 	-T-- 447T-7ffr it 11 44; Fiti51 '13 

-/Q1-4,1/AL ffr it_ 11 44; Fit i51 13  Y-ME_, 414.4±5-1 

34, 4MAA41-k*_32,A,33ffr it )1T1( 	, 	 ffr it_ 11 44; Fit 1.51 

0*_, 414-1±5__1i)1; T41-1-, 	: 

	

5 	ffr iJi_E;(--f-tit4A- 	5- 21±5._ 	ffr 	ffr,0_ 1.51*--it, 	 ffr 

_Littit4A-  ffr,0_ Fiti51-*--fo- 	At 151*--ic 0*, 446.-(_i , 

, A, Bil-t.tito 

35, 4MA-49.41-k*_32-3441 	ffr 	)1T1( 	, -Mt4,14- -T- 

ffr 	11 44;$-1-1.51,Q 

10 tft*--ic#1-T- ( tt-F-ft*_-*Pf, --+, 

36, 4MA-49.41-k*_32-3541 	ffr 	)1T1( 	, -Mt4,14- -T- 
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