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(57) Abstract: Disclosed is a reconfigurable device for executing a radio access net-
work (RAN) application, the device comprising: a communication service layer; a radio
control framework on a radio computer; and a multiradio interface that is an interface
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communication service layer transfers request information according to execution of the
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GolEl T Hja =] whee Aw ol

e A7EA B 2E S HolE AR A A8 Xﬂ%o}ﬂ Az A B2

AlF(113) -3 9 spite] d 2 A, 4l 8] 2 Al S 2] AH(Administrator)
ol Zg] Aol A, o] 54 “d M (Mobility Policy) © 1] ﬂ , LﬂE—ﬂ 7d 2= ¥l (Networking
Stack) 2 F. U E(Monitor) ¥ d o] % A5 X338t H o % 3h o] 49
oAEZgAlol Ao FAE Ut HIEY A 28& T4 A2 Al S0l A

Ak T2 E & ~8l(Protocol Stack)S E3HsH 9= l T}
A, B AR 2 AZ1)E el TALLE T AP ERD 5 ,

Fed AL E ol FHAS FAALAE X3 5 AT
AR 2= AF(113) Well & Aol & olo] ed A8 4AEe 7
TASAE X3 5 v g =g A e AES
AlE(113)0] e sto] of shi= AMH]| ~5E A dshr] 98k
AZ(113)0] F-Hl sl of 3l= T4 QA E ] A o dBolt) =, B4 AH] A~
AF(113)2 B4l A8l 2= AF(113)0] 8 sh= o E]—oﬂ o 3fj A zq/]ﬂtq e
TARAEEY Al oA Sl a2 Al
of .

g e HEE Zuld Y =2126)7F ol e Al o] A T2 A A (110)¢} & 2
SR A A (610)01 A F 28k Aol A, B A A el ol uhE ﬂﬂumiﬂ =,
A F A I o] i Ae] B g ol He Aol A ES A o Ee Aol A
AN AF AR FEI U TR AlS A BEER FAE
AT L of EgAlo] o] o] EAlo] A ZEAA AT A8 Fi<l gr]e
71 E Z#(RC, Radio Controller)i= 521 A 8] 2= 7] &5 (Communication Service
Layer)(113)2] 2. U ¥ )| Al /-3 A B (Context Information)E H. W A1} 521
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9

A2 AF(113)2] W E9)7 28is} dol Bl g Fu iz e S q e 4 ok,

2l AFE

2] Q. 2 A A (610)3= 5 20] LA g vpe} o] ghr] @ -9 A Al (121),
o U E mbolH(122) B B 2 EHF(123)S £}

2] & E G AA0S)(121)= A G A Aol S AES
ZH A (126)7F o) Z el Aol A LR A A (11009} el & 3 2 A A (610)) A
F2AER=E A v, gy 9 0S(121) Aol 3= g 9 HE F 2 7)) 9) 9] 51(126) 2]
2] Q Z 2 MM A g o] e 4 QT

2}r] Q. Z el E =)o) B (Radio Platform Driver)(122)= & 4F4] ¢1 5} = ¢]| of
ool of ol stEdof ghr] e FHEF-S 12 8H7] 8l A ghe] 2 0S(121)°
ol &AM &= A 4ol

g HEE T 9 A(126)7} ehr] & ZE A A (610)0 A TF & 28} =
TAE 3 )0l H, B A A dlof] & X (10)2 <] w3z, Ax| L Ao
o] ¥= AT 7 s g2 o EE Aol A ES ] 2 EE A A Al F el A

= A~
&2 4l

Zrzreol ghr] @ o] gl A o] A 9] ] & 7 E E 2| (RC, Radio Controller)™= =4l
28] 2~ Al S (Communication Service Layer)(113)2] XU ¥ ol 7] 43 A X (Context
Information) & H WA Y F41 A8 2 A15(113)2] U EH 7 2~8 3} glolgH &
Tl = oo g

Mgk el o TR AA(610)E 2HH & ERF(123) e g HHF
St=dlof o) shA ] 2 BFHA20)E AT 5 T AV A, e R F
3} 9] o] (Radio Platform Hardware)™= Y ¥4 0. 2 2}t] @ 3 2 M| A 2]
L2 5 sFEol(123-1)2 Mol 2 E 7HET|(5)(123-2)2 742
ATE HF 715 ESF(E)G17-1-M)2 9814 0] ¥ = Hlol 2=
7F4:71(123-2) & & ASIC(Application-Specific Integrated Circuit)2] 3 Bl 2
AsE = Qo) ok ] @ Z 3 E(123)2 RF -4 7| (RF Transceiver)(123-3)
2 Qb V(123-4) 5 £33 5= gl

e B4 AE) A A1) AEE o AEE Z #1919 =(126)

Alol ol = HE| g}r] & 21 E 3] o] 2<(MURI, Multi Radio Interface)”} ¥ %] € 4= 131,
e AEF Zd Y 126)9F B3 2l 2 ol el Aol A (125) Ateloll =
53 gy 2 o Z Al o] A 1H 3 o] 2~(URALI, Unified Radio Application
Interface)7} W X & 4= Q). T3, &3 2Fr] @ of F] Al o] M (125)7} RF
2171 (123-3) AFolelli= A4 715 RF 21 B 7] ©] 22(RRFI, Reconfigurable
Radio Frequency Interface)”} Wl 2] € 5= 1T},

] Q o] Ze] Aol 2 Euld dte] 5418 7Hs ek sk
o] ZE] Aol Ao ZH ] o] ] A o)A ) 7] X(RAP, Radio Application
Package)(510) F e & w324 = ), ghr] @ o} EF&] Aol A 3|71 A (510)= 7] 5

jug

K

of M

i
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[90]
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10

£-Z-(FB, Function Block), 3} o] 3Z 2}l A1 w| B} ¥ ©] B] (Metadata)(513), &+t 2
ZIEE# FZ(RC code)(512) 2 2}t] 2 2}o] ¥ 2 2] (Radio Library)(514)2]
TALAES ¥33 4= g

2] @ ghol B el g (514)= T 71 E5G17-)o] A A= FEf R v E ] =
A5-of] 2] oA S Aol A H7] A (510)0 A& 2= He| = ghA| EgHE o]
w3z e 4= 9lar, g of Z Aol A 9 7] %] (510)= o] =] Aol A
322 A 4(110)9] 0S(112)0)] the- 2 =5 31, T4 3 = (Configeodes) @} 2] S
glol B o] g (514)+= Fpol Zehl -4 wl el vl o] E(513)E Fxsle] of Z] Aol A
ZZAA(110)0] A4 gt 2 Z 2 A A 610)L 2] 2 OS(12) & Y = A S
AA gL AFE ol §AE 5 At

AT 715 RE QTE 3] o] 2= 9] A3 E9of o} 7] El A

532 2 o] o Aol whE Al -4 715 (Reconfigurable) 74 2] 2] AL-&
S ol M A oF B H 47FA] QI H ol 2 5E A ety g 7 ol

5 3& Fxehd, & Al ool whE A4 7Hs & 4] (Reconfigurable Terminal
Device)3= tH&/t}5 &} v] @ (Multiple Radios)Z F Aol A3 e 4= gla1 A 2%
] @ o & A o] A 7| 7] X|(RAP, Radio Application Package)(510)°l 2] 3}
g e s e WAHE =tk ZE gL o E8] Aol AE(RAs) H] 9
o] e AT T I E 8 TAE Y] B oA 3E S ol A4S LERE 1)
531 2] @ o] & 2] Al o] A (URAs, Unified Radio Applications) .2 X % = 4=
p=g

tE/ts 5 v o g Aol A S A&yl flske], Al Ths
wupd x| (o) st fhefs] A ekal ke gohE Al A 82 A F(CSL,
Communication Services Layer)(113), 2] . 1 E& 3 7| 91 9] Z1(RCF, Radio
Control Framework)(126), 2} 7] & Z 2 % (Radio Platform)(123) & o] &9 4%
AAE Agt4 MES A FH ol ~EE 28T 5

2 A ool WE A 7Es X o I 47FA] QTE H o] 2= F2) A 8] A
AF(113)9] ZF A8 Ao g FEE A9 212609 2 T84
Alol 2] Q1E|# o] 21 A E] ght] 9 Q1 E| 7] o] 2~(MURI, Multi Radio Interface), 53}
g} t] @ o] &) A ©] 4 (URA, Unified Radio Application)(125)3} RF %541 7] (Radio
Frequency Transceiver)(123-3) k2] 1E #| o] 221 |14 7}5 RF
¢1 ] 7] o] 2~(RRFI, Reconfigurable Radio Frequency Interface), & 3} 2}t] S
ol Zg Aol (1257 Sl AEE Z e 9712602 7 -4 2.4 Alol 9
AE o] 291 T el e o &2 Aol 4d ?1¥ | o] 2~(URAL Unified Radio
Application Interface), 2+ t] 2. o] Z 2] Al o] A o] 57 & o] 21 4 & 4 21 (Uniform)
A kel AR QI o] 22l ghr] @ = 1 Q1E| | o] 2~(RPI, Radio

Programming Interface)& &3 5 )

iy

)

¢



WO 2020/101095 PCT/KR2018/014493

[93]
[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

11

grje EZ 29 d9T

Az 1EE 2 A9a12008 & o A A o2 d9std the
Eag=

gt 2 AEFE 2 79 Z(RCF, Radio Control Framework)(126)+= &}t] .
ol Zg Aol 9 52 B L AT st A L4

g HEE T 9 A(126)7}F o] Z 2] Al o] A ZEAA(110)9} #FH] 2
ZZAA(610)0 4 & 2FstE Aol e, Fr] e N EE ZH Y9 A(126)+= F
Mol 17 o2 vold g Ut 5, shbe] L& o] EE] Al o] A SZEAA(110)

Aol A F2Fst, thE et o] T1E-E 2kt L R A A(610) ol A &2 ko
U] ZNEE ZH A A(126)9] ofw] g A 8 A7F Ao B FAH (] 2
SZRAA Aol A F2hstar o w gk 54 8 A7) 8] AA e E
FAA EE Aol ZREAMA Aol A FEhT AQNA = ZH7Fe] Hilt] of el
=4 a4 5 3l

o] AEE Ty < —?4 (RCF, Radio Control Framework)(126):= 7| ¥-%] © &
o9 5744 FA L AES] Aok dRE 2det, gL
o] Z Al A(E)E HsIESE FA4E 5 )

474 vl 1] 4] (CM, Configuration Manager):= "2 E] 2}t] Q. ] o off ¢t 2] @
o] Ze] Aol 2] A 2~F/A QN 2~E, A4 H A (Instance) 9] A AJ/AHA] 9 2fbr] &
o] Zg Al AEY gL FtenEH Eo digh AA =~ A2 & g

2] @ 1A v U A (RCM, Radio Connection Manager)i= A4} 2 7-59l u} &
] e o E Aol HE ] & &5t F shvte] gl e
oAEg Al M ZRY thE g o Z Aol Ao mE 29 A = = AHEA
tlol B 59 A2 #e) & g

&2 5 71 E & 2(FC, Flow Controller):= AF&-A} tl o] E] 2| 7l o] FAl3} 541 2
S5 AAE et

HE ] @ 7 E F2(MRC, Multi Radio Controller) & 2}t 2
AZYANHEY AT &84 FAE v 2R3 YA, S A
APy = g e o Z Aol d 527 H AV H = 2k L A S (Radio
Resources)®l] t3t Q&5 27| &9 gt}

2] 422 v 1 A (RM, Resource Manager) ™ 2 Al ZF @ F-AL &S S5 A1 7] HA

Al 243t ] e o EH Aol A EZ ] HE FT] e AYLES T3]
= }Uéﬂaqu @ At &9 #e gt
shi, o] e 1 EE 2 A9 1126)= AE¥] =571 A LAE F
TS Z9e R glar 57}7(] T84 ol FAHRAE T 23T 5
] 0431_(126)% Aol & ool FaH=

= SAEE A FE YT Y HES
191 =1(126)2] 715
/]°H A Aoy, %QL@V\]
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12
T AL A(126)] FAJ ol FHAFE = A2 oYk F, S UL HER
ZHAA (12600 FTHE = THLAEY 758 F Ho]x AL E =93]
ek ke 48 7 5l

I
ChA] 3, 5= 4= B4 A H| 2 Al (CSL)H B 2 I E S 23 9] A (RCF)7F
L Qe o] 2(MURDE o] -&38to] of WA M= 5 2h-gat=A]=

52 40l S A g upe) o] e 2hr] @ QIE #| o] 2= ] A H| 2+ (Administrative
Services), %< A o] A H] 2x(Access Control Services) 2 Hl©] B & & A H] ~(Data
Flow Services)2] 3 &+ 2] A H| A5 9 A Ml 2 A3 2o N EE
AL e A A o] A5 X AT 5= 9]

#He] A H] 2~ (Administrative Services), %4 <5 A ©] A H] 2~(Access Control Services)
1 o] ¥ & F A 1] 2x(Data Flow Serv1ces) = A o] st} o] ke HE g o
Al 0] 225 o] B B4 w2 AFe] FA LT 4719 whrle.
AEE =oAL Ee] A% od) ATE 4 ook B, 2A
A5 vfe} 2ol Bl @ AEE = a9l 9l At el 9 AFE A F el
A AE] 2= AlF 3 A5 ste] T8 2k 2 of &2 7 ] 4 (Unified Radio
Application) ] &2} 274 2 A& o o)

WE| 2] o QUE B0l 2% o] A fE 35 o) Al as F A e

N

g sh vhest ek, 7 A ul 28 ASA, e kel S SlE so] 28 o] g
FA i AT AAT R BN AN AF FHLEES S AES
o9l FAHLLE S o] Fol PLH L,

2] A H] 2~ (Administrative Services)i= 541 A 0] 2~ Al Fo E8HE =
2] ZH(Adminstrator) 59| 74 &40 o]l F = ARRE = qlvh Bl A=
A2 7hs gk Ao A2 B3 Srl 2 o E Aol dS AASHAU A AT
T A3, Z3 gy 2 o g A o) A o] A ~H X(instance)E YA AL A AT
9= 2t} A X (Installation) 2 2% (loading)-> ©]-& 73t 53 2] @
oA Eeg Aol AE ATAE vl MEHZ &S dAstr] g A 284
Al Zro| A ek ol e A 3 A gE Fbel] AA[E = it HE g 2
A o] 2~ oju) gk 7H3 -8 sFA) @il AA L] a1 o] WA Aol o gt
Aol BR3 R A=st = 9

4 A o] A ] 2 (Access Control Services)i= &4l A B 2= AlZ o 35 o] FA
A A ul| L] A (Mobility Policy Manager, MPM)°l| &] &l =2 A8 4= 9l o1,
AL A A 3k o 2 - % 4 7] (Radio Access Technologies, RATs) 2| 8 5]
BRE BET A5 o5 Abolo] A AE S TS AL E 5 qleh ol el &t
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[113]

[114]

[115]
[116]

[117]

[118]

[119]

(m oo 1m N

Motk o o
ot QY X w e
ug = 0o g

Wi
=

Aol Aol u} 2% ALE A AN A FHH 0
| E$1 1 2 AHnetwork operator)t ¢1%] 2}t] @ #]

%] =1 (cognitive radio management framework) =+ E o] F-1l] WA o 2

T AUTH

o] B] &8 A 8] 2(Data Flow Services)™= A 7-A 7}538F 42 o] Z41 48]~
AlZol g U EQ A 2~¥l(networking stack) o] 71 o] TCP/IP(Transmission
Control Protocol/Internet Protocol) Z~¥of] o] &l == AF-&< 4= Qo). wha}A,

o8 & AH]| 2= (=1]) 8 2 AlS A 8] 2 (link layer services) 2] A&
RS g AL, o] AL T T o Ee Aol d o] 23k A gle]
EAoE AeE o v

4o ZAJsHA] gt o), HE e L Qe # o] A= MU H E
2] H] Z~(Monitoring Services)& ¥ ¢+ T2 AMu]| A~ ASH AU A EE
e 2o dIE Aol 2 E U] Al 5= AT

T E ¥ AH] 22 (Monitoring Services) 5 A AH] 2> Al Fol g
E Y E(Monitor)el] &]8l 2 AMg-E 4 3] o™, 43 A H (Context information)
2 AL~ E 7] 244 #2](Computational/Spectral Resource Management) 2]

o) & HERR 7] 913 AL 5 9l

O

]_

=
_VL

ox K ME X o oo
o,
st u9

1o 1:L

L5 2k o] A Aol whE A 9 A4 7Hs RAN o} 7| €l A &
Argstr] Y gk JlE ol

oAl 2, &= 5= A4 7Hs RAN(Radio Access Network) o} 7] Bl A &

A El7] Y&l AZE o] A2l v E 2] =(SDN, Software Defined Network) 2]
T2} ol AAE of F8] Aol A 7S (Application Layer), 71 £ & #] 3-(Control
Layer) 2 Q13X g2}~ E 2] %] 7 Z(Infrastructure Layer) 2 -5} L} el
Lol E}UJ, B oldo] AxE ] o] ES A AL veR
A v = }145}

Oi-galﬂ lL A& HEFA A4 7% whe] o F 2] A o] A (Multi-Radio

Access Technologies Management Application), ©] &4 ¥

o] & 2] 7| ©] A (Mobility Management Application), 4] &1& %

o] & 2] 7| ©] A (Interference Handling Applicatioin) % Y3} 2%

o] & 2] #| ©] A (Load Balancing Application) 53} - RAN A 7-4 ##

o] Z @A o)l MEo] E3tE 4= 9l o & A ul& = Q1 E] 3| o] 2~ (Northbound
Interface)& 53l Z1EE Al o2 HolHE ALGE 4= 9l

AEZ AT et 4 A1) 2 A 5(CSL, Communication Services Layer) 2
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[122]
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[124]

[125]

14

] e HAEE g ¢ EL(RCF, Radio Control Framework)E 3 §F&F 4= QI T},
A7NA, FA AH| 2 AT m vk B QI o] 25 F3l & 53 tolHE
7] Z 2 HE gr] Q. ¢1E ¥ o] 2(MURIL Multi Radio Interface)E Z-3l #}t]
AEs 9 a% dole S AT 4w, o AES a9l

e gt @ Sl Hlo] 25 F3 53 HeolHE 7|22 5 dH L
o} 2] Al o] A A E 7 o] 22(URAI, Unified Radio Application Interface)E -3
AmasEelA AFow ol ekt 4 gt
Szt A~ES A Al 3 g 2 o &2 A ©] A (URAs, Unified Radio
Applications) 2 #}t] Q. = F(Radio Platform)& 2§38 4= gl o, 2}r] Q.
ZAFE T g o Eg Aol A I FHo] ~E Tl NEF AT o2 HE
dolEl 85 5 g

53 ehrl e of He Aol H e 49 el e AT T HAH LTALGel

K

HAHoNA 35 oy SAE el = F59 g of Eg) Aol A&
om e = ik

Zr] @ A F-E ylolE B 2}t] @ o] B & 2] (Native Radio Library), 2}t 9
7F W A(RVM, Radio Virtual Machine), 2}t] 2 < A] 2~ ®(ROS, Radio
Operating System) 2 =413} ] o] B & & 56} = W o] 2= { Y (BBU, Baseband

Uni© = 77k 748 B9 A EenS R 5 9o, o % ol gatel U4
Z}t] @ & =(RRH, Remote Radio Head)$} Z 2 E & Y| E ¢ El(Fronthaul
Network)E A3 5= it} o714, &4 2} 2 & == o] 9 #(Bandwidth),
7l 2] o] F=3}5=(Carrier Frequency) 2 ¥ Al 7] & (Output Power Level) & 2]
A& slgsto] Al74E 9

Boulg o] o] A Ao = Ab<sdl 1:1}9} Ao ol7 |l A o] A A A 715 RANS
Al A Au A AT, GH L AES T a 2 SA A2 AS
e AEE 299 93 1o e g @ QB o] 29 F2F = 7] 5

4 % B Folzl 2l e Tasls o Bellold e A E = A,
Bg¥ = 9REL v aul S = QE o] 28 o o Fo Ao A A F R
24 qu s AF e AdE 5 ok

ol s gaste], B4 Mu 2 A% 2 AL EE )5S F 15} o] ekl 5



WO 2020/101095

[126]

[127]

[128]

[129]

[130]

[131]

PCT/KR2018/014493
15
[351]
" RAN O|Z2|AH0|ME
AHE|E]| MrdE flet 7ls o5t 7|5
T [=)
22| X} *RAZ (A)ol2E 2 4D, 4 N7 2 Y 2e
T “RA QIAEIA A 8L ALK S0l BS Ttetole gl BE 2
(Administrator) =
O|= A1 K4 OjL|X| | RA ©)ggst 2F O[S 0%, AuE/oC e
ga | e B A o E s e ot 22| 8l IE-A 7r o
(Mobility Policy -S40 BBU 7t0| 3} WAl o¥ | 52 24
MH|A Manager)
22 7EZHz g YEYS
=~ |HE/Y 2H GloJEf &4l
As (Networking Stack) |22 TES2 ZEEZ HE
GELLEESY
(€S0 SAE NS 2, 2t B U K
4 23 BAY| 59 4% ¥e B
I L|E{(Monitor) A
QMAHEY alan B9 L
HA|

T 1E FxsH, BA AR 2 AlFS g uke) o] A5 E 9l
2] ZH Administrator), ©] &4 7 2 w1 %] (Mobility Policy Manager), Y| E] 7]
2~ Bl (Networking Stack) 2 <. U ¥ (Monitor)7} 2+ 7| &-& 3 & 4= o, 7z}
75L& et o, o] dHgE = A2 ol

ES Eog o] o Axfefo] wEH FA AE] A AT A
RAN o} Z el Aol A& 8l whefzt 2 o] A vy A7 7 7 5& 3 +
A

Hop A s Aehd, =Ank = QI ol A8 S8l 53 W
B2 a2 AlEe] B A= A(cell) ID, 521 Al 7] (tx power) 2 B ¥ ZF % (tilting
angle) 53} & BS(Base Station) 3211 H 4ol WA S 2] T EE
AR QAT F o, S A2 AT o)sAd A4 wy A=
o] &4 o Z(Mobility Prediction), 2~ 3 E/3} = 31 = @ W (Soft/Hard Handover) ¥+
2 A4 714 &l E ¥ (Handling of inter-cell interference)s 2}H] 2 A EE
YU AZ 24T AT

olF, BHES A g YA o] 25 Sl T4l A4 AT ETH
G HEE ZY A A8 Add 5 vt ohr] 2al, S4 A H 2 AlF9
sH=QEEE HHEHES HEYGU L AHIA ol AE S8l UL TES

= dAgs 5 ok

dato], e A EE e d =] Z AEEE 7] 52 3 28 ol
J o}, ofol] gF A &= 21 of ),

)
o
-
olr
K-
4
i
2

¢

0 2

=
o 0

<

o
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¢

i

i
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©
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A~
T

x



WO 2020/101095 PCT/KR2018/014493

[132]

[133]

[134]

[135]

[136]

[137]

16
[3£2]
. RAN O{Z2|#H 0|8 e
AE|El Hrde 8 7S o5 e o
AN DL "RAZ| ()91~ 81D, 341 A7l % BY 2= S
A “RA QIAEIA A4 U AT BS T240|Ef ghol ¥
(Configuration RAQ] tT|2 Theto|Er S0 B2 Bl
Manager)
BIC|Q GIZ DYL|K| | -AFBAt 0] wat RA M)H2E | +0[54 0%, £ZE/SIE WE o
ol g ol 71y W Uy

2tc| e (Radio Connection
Manager)

7EZ |Z290 7E=Z7) AFE X HO[E 222 B
(Flow Controller)

ol e SAl BASE RAS 210 22 BR
22 OfL|X £ QI8 2t BBUO| GAHEl 2laAE T

kel Al ALSH F

2|3 | (Resource Manager)| 2ot A2t d& 22

Qb Ejo] £ 10
(RCF) S A0 H¥St= RASO Qo] s
HE| glc| o A2HEY FAAF0 o QFEESE &
=tE| 2t Az
HEEH S A0 MBSl RAS Zt0] 45 28 2
(Multi Radio HE EHX 22l
Controller) e POV S SHEE EASEE
bal¥]

F2E Fxotd, e A EE 2y Y9 as s vk} ol A& 9@l
4 A v A (Configuration Manager), 2t] 2. 172 v 1] %] (Radio Connection
Manager), & Z-3- 71 E & ¢{(Flow Controller), £] A~ 2= W] 1] #](Resource Manager) 2
HE] 2] @ 7 E &2 (Multi Radio Controller)7} 7} 7| 5& 3 & 4= gl o, 7}
75 dmst o, ofdl gHA = A& of

L, g o] A ool mEW, S AEE T dad
715l H&o] RAN ol &2l 7ol & Al A vy A R 2hr] e 2 vy A7t
AN serdd T3

Rk As Adshd, el @ Ho] 25 T8l 853 Wi uhe
due AEE 2l 44 vjyA = A D, 4 A7 2 EE 245 53
Z2BS St E e AR o, Y AN EE 2 e gy e
AA A= o] FA o5, A E/RE Ao T E QlE-A 114
P AP Aot

thA] el g @ A ES Ty elae] A4 vy A 2 ebr e A wy A=
FEdvee ey Hel HR el whek A A= I ZeAER A S AS
A Ao Az E AT 7 lor, ol A AAEAR AT 5= gl

ol 714, et & 1B s o] £27F FAl A2 AlF R eH e HEE
2 A A gl A b §F Au] 2= 37 33 o] vERd = 9l oL, o]
A ¥ = A2 ol
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17
[3£3]
RAN O{Z2|70|MS
H| A M2 9|5 MHH|A = ==
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