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A, =, dod B FYAY I A dE = g9 E fsk Ao A
AlBtol A= ol ).

CFIE O B AR ARA, 994 2 Ao B F, 84 AL £F S Al
g 714 AEF EA A2 B2 F A4, 6, 73] 7AE o] T F e A
+ % I WHAES B #7]skeE

C e Gl 40,000,0009 = ojo] thEF 2011. 5. 3.FE 2012. 8. 24.7HA = &
5%2], 71 ThdREH o e I7kAE A 20%9] ZF vjgel o 2dS A FE)
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o] YA H+5 7|7e

FHES 11 F 50%c At FEshal, YA 50%= ¥av) ekt

o,
K

B>

CAL 2, 3% TS = 3l

73

nE 8A AL 55 AFS FE, oo, FUSAL o) AFY F= EE gelg 3

(—

AAstA M= ot et Fas HA A2 S5 7iAE We] F+dE F e Al

e A, ¥R, B B s AU 1 AR dE Ex g fske] Hof A

Alstol M ol El . vae I 24, AA, AME, e " Fael e $9, 3

A AL FZF 1A AE, EA A2 55 Fel 71" WHel 7ddE  ode AE %

I HHAIES 25 g7)stel gJas oA 100,000,0009 2 oolo) thd A BE



S UadiH o de @74 A4 20%9 vlEel o3 5dS AFsket

o]

0

7t QaE SE2EWHS A33023435, #1922975%5, #1933144%, A|9139003%, A|273973%
of #g EsH(e]s} o] Ak 53'E dThe Bt i, I F A2739735E Al
oIt UMA| 4712 B BT olEFAlEore] 3GPP/UMTS(¢]sl "3GPP"gt gtt}) &
o2 AU

U 7384 3y uEe FAdskQl "iPhone 3GS", "iPhone 4"} ElE3 AFE <l "iPad
Wifi+3G(°]3} "iPad"2} 3tt}, "iPad 1'%} "iPad 2" E3H"(S] Z AEFE sl o]t
"v 3 AE"olgt FrhE dAvjEtn e, Ju AFLE EF SEZW3E A3302345 =
&, 219139005 3ol U dgst= 3GPP w“Fol wEk AAEIT 9l

iPhone 4, iPad 2 A|Z& SEZW3S #92297535 E£3], 49331445 E35] 9]
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W&o "3l 3GPP Z=of wel AAtE 1 9y, 91 A% = iPhone 3GS, iPhone



53] Halz durt 42 &g T davk dF FFEA T8k 100,000,000 2
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Prshe e Aeldgo] Agstel 89 5 AkEne FALA STE T4

£ 7 538 marRel A s AAsslZ g,
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o ZHAE o] o] AR §37F frastal, v AlFEe] dae] o] Abx
g Zloletar ste{EtE, @ 2011 5. L olF i AFe] AMSE EHFE dust 14

Atole] oAl Aokl A4 Ui AFoEAM d1o RE 53 deiAs olv] A

1

et AA|o] FojE o] P EFHe] £FFOER o] A HFE 8=
R, @ A3 o] A 5F F HFOE AYE 53(A330234%, #|922975%, A
9331443, #1913900% E=3])o] thd FRAND &hefo 7 o] AAHY So 23|
gfo] Al Aloko] 475 ¢la, FRAND &oF o]F ZF53¢ & dle®E 4%
T5 ot 3 Sk dFef wiebe, AAS FA)FE F78HA 93 FRAND
Z70] Faelx] = FEF AAEE Q7HAN HAFAAHTFEE FAlee A
dElEdgolE® A1 FFEEF ] 7 JWSAL T 8 7 UL, @ o] A
3 T AFEE ] 7 A1 HAASAL T SHTA 2L FAAH S HE

(o8} TR oI} bl A © Ao A ARBSH, @ AN



gt Fs Az a789], © 71%E W e Al ogt 1A Feld el
MFste AR A AFGAEE] A9 F88 v ETAAANBAZA, FHAAH
gutyE]= Aygdesdolrg 38" & gt

ofl

II. O] AfZie| HH

o] Akde] e, O It A AFe] W T o] A 5HE Hsae
A o], @ o] AR Sl W Faskfrl glo] o] AR H& el g F7vt A
Zd-gol g Al o, @ 4l o] AR 58] £AHJEA ofF, @ 419
ZFE ] 71 H|FAHT7F FRAND A 2 FAAHA YA b= E 9ol 32

73

shex) A R(FATARTY THs o), § ol A E3E AT 3% A F

470 o %, FRAND M¢l @ A sPi HEEE /1% FAIAIT7 7

s o)t e Efuld 5 ool diste] =xE AERI|E .
. X|3302345 E3&{of st Ee

1. ARFAH
7h 919 A33023435 S3Lg(o]s) 234 53'2 &b
D 2ge WA o HE QEW AFx W WH(TURBO INTERLEAVING
APPARATUS AND METHOD)

2) 294 / 54 :2000. 5. 19. / 2002. 3. 14.



At [ 448 F 0 1999, 5. 19, 1999. 5. 21, / tfgkRl=(KR)

o
2
r
-lN

TEHE  A330234%

=74 1 234 53] HE JHYHE ATl o] HE JEHIE Aok st

rlr

AAEE B4t ol mHHA &2 A FRo] AlFA HED(CISP,
Critical Information Sequence Pattern)2] AJZ o] #sjr] F2X35lo] o|5 ZTAZE
HE AW dss /MAAZE & e 88 A2 9 BRE Assta,
HEFS7]o dyse JRrojrt zyges FAHE E3FHE 7HHe 3%
JHA R Y s ol ETL 191 B¢ HEIZES A7 2|2(free distance)®] A
e WHAAT e AW Ax D BEE AlFsk, 3GPPel| AlQbEo] Q)

B2 FA PILAAM ¥R A EZF 1 A5 A A

rl

4
H
o

TAE AasHs A AMAS 7 e dHEE A B e Avdel

St 234 53| ol HH5 28] s 22k AEZ el flelA,

G710 A AR S AR &Vl A, AV aEse vE dEA

il

EAel wet Agsta, 47 AdE 1§ YRMEES F shbe JuuE

'_nmbég

¥ o 2 T o pm o

o

2L $ad 49 A Aol A9 3 5 AG delol 3 S 44 gl 4G dgdn
shedl olgh 2ol 9REo] TohlE U dole JH
17 zqiq AAA JHEJ C]gp)a}l o}-_! 01315} g HASGE dgdS 93 Ao uiE HAE FIry YFY JdEHIH

EUA7 48 # 27E&o] 4o
1S 2% A d(free distance)'#1
o] ol widjz Af Agst A

2% AR RIS Ahgs o BEse] 48 HolHE B @
4% 7 B ad9 7ol £ A02 AL o5 L A5e 52
2 A% A7 e $3USE AR dolelz 4aeb Aol Bud
Agsl 248 540 el A,



) EHATH

7h) 7% 5 (53 UH)

HE I uF AW E AHE-5<+= Pll(prime interleaverd) <Q1E|z]H| oA
2+ 7 Ce AEMESS Egshs RNY 252 Hss 98 ZEUdY
K72l AHERUESS] AXE A7 A AR AAM (G4 5-1),

271 2P AERESS SR AAste wEY N 5-2),

471 ARVES T AT 259 7P vk Aol e R fAE A

7] v 259 7] vk A GRS 7] AFE JueESe)

ke

3]

i

Wske AY71E Tdek= A

How sh= AR 5-3).

ffo
Jm

W) 33 6 (63 W)

A5l glolA,
47 AEIE A7) e g vk 9ol e gEnlEY 9XF 3
7] v g AL 9] Qe gRuEe 919 wdss A& SHo

Z 3= AH.

o A 11 118 2y)

229 JE Y el QXM (FA 11-1),

717y ClS] AHEBESS Edete RS IFEE TAHE Zdde Ary
EL JEAFEAES &7 WEY 7E3e AH(FA 11-2)3,

271 ARHEEZS JHAAAE FoR el 23] W7 (permutation)stir,

Holw vk e 5o vk gXo] /1S JYAALE ) kAT gH

3) of AF S8fe] &
Aol upe} 2

& 7 99 BRAE Sal9 24 37 £del g WPY 18 1T BWoR U FTIE 1 &
@zi v} olah 2}

o u
T o
4) 3GPP(UMTS) ¥ ° 2 Turbo code interleaver?] working modelZ #| 73 =3t}



o G PR 7l HHEFA 11-3)S et A EAJow o= wy.
2 A7 12 (A128 249)

A 118l glofA,

A7) vh e 259 A7) wEAE YAe] Qs 1EE JHAARE Y] HA

g 3o 2 YA 715E dYPAFA9 A% w3 exchange)dh=

Y
fijo
I

X,

M7 234 539 F2 =W A9 2ot
Y. 3GPP ¥ 7]<(3GPP TS 25.212 ®= v.5.6.0)

3GPP TS 25.212 %3 #dH 7|&(@ A7535)S BE 79 PIL QAHZH &

HE Q'3

H = A

AT

mjo

of

rir

HE ZE W& AHZ|H = i (padding)t L0 ZYH AB

Y Ao & UE A A AMOJof XZE St A 22| ZE(pruning, M)t H
7

423231F LHX| 423233H0|AM EQ&H AFREL 7|B5ES Cheqt Zch
K He ZE WE QHZIHZEQS| HIE YU=HO| 74 (Number of bits input to Turbo

code internal interleaver)

R 72ty 30| 9ol 74 (Number of rows of rectangular matrix)
C JMety si=zdo| Eo| 744 (Number of columns of rectangular matrix)

o o
p 23 (Prime number)

4.2.3.2.3.1 Bits-input to rectangular matrix with padding (IjZl1} HE0{ 24y

0%t
n
=2




rir
in
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=t}
my
o
0

HE TS L2 OIEZHo| Y= HE A|ZA XX Ko Ky

—

F1 Fa Fz e Fe
Fiown Fiown Fious oo Fao
Fienyody Fuzuosn Fur-Does oo F oo

o7|M, k=1,2, ..., KoOf| CHdH yk = xkO|1 RxC>KO|2}H k=K+1,K+2,.., RxCO| LCHdH
»=0orl ol Cjo| HEJ HE(HEYECE Of CO| HEE & i 9 & Ato[o] X|

2o SHRRH ZRJRA)EL.

4.2.3.2.3.2 Intra-row and inter-row permutations (3 LjE 5! 3 Ato|Q] X|2H)
RxC e 20| HE YH T, RxC Ty A0 Ofs & LR S & AtO|2] X
gto| EHAl (1)-(6)2 FHIT O LE|ES AMESI0 HAEE +HEICI)

0+l (C=p+1)0|2tH
j=0.1,..,(p-2)0 s Uul)=sllixrmed(p-1)) 0|3 Ui(p-1)=00|1 Ui(p)=pO|=l, 07|M
UiG)= i W o j Hm X|SHEl B|EOo| Y HIE £%|o|x,

Y (K=RxC)O|2tH

UR-1(p)2 UR-1(0)Q} mSHsiL}.

5) The Turbo code internal interleaver consists of bits-input to a rectangular matrix with padding, intra-row and inter-row
permutations of the rectangular matrix, and bits-output from the rectangular matrix with pruning. ...



4
s}

ot} 3 AES HAA HH
1) iPhone 3GS A& (%} A185=2] 1, 2, & A|1485=2] 1)
iPhone 3GS A& Alo|A2 FTwo] HAAA AF Al Y& U v Ao E Q]

& AFE AR el Mz, o AFY Foids 2 FAEA A2 ok &

2

2

*

UMTS?8)/HSDPA9(850/1900/2100MHz)
GSM/EDGE(850/900/1800/1900MHz)
802.11b/g Wi-Fi

Bluetooth 2.1 + EDR

2) iPhone 4 A& (ZF A202359] 1, 2)

iPhone 4 AF Aol2e] FH] AAE AF AF g % Fn WA= A

F Ak A9 dolAe] W, 9 AF Foidsh W FA BA WAL ofd %9

Zr

UMTS/HSDPA/HSUPA (850, 900, 1900, 2100MHz)
GSM/EDGE (850, 900, 1800, 1900MHz)

6)

7)

8)
9)

The following subclause specific symbols are used in subclauses 4.2.3.2.3.1 to 4.2.3.2.3.3

After the bits-input to the RXC rectangular matrix, the intra-row and inter-row permutations for the RXC rectangular
matrix are performed stepwise by using the following algorithm with steps (1) - (6):

UMTS(Universal Mobile Telecommunication System)i 3M|t] ©]5%Al A|~® OS2 3GPP(3rd Generation Partnership
Project)ol Al EFCZ #Ast & FAHY UEYI A2"Se Tt B4 3GPPA AAFE 'WCDMA R99'HH
HSDPA, HSUPA 71%(Z, HSPA 7]%) W HSPA 7]%< £ ©f @0t o HSPA+ & d7o] UMTSZ AH 7% 3,
WCDMASH  7atA] . ARgsh7|e deHEdE, 3Ad oledAd 7lee #HY EE3F  7|WESTE  European
Telecommunications Standards Institute), 379 %3} 7]ZH(TTA: Telecommunication Technology Association, 3= 74 K %
A71eq3]) @ Y8 v= FFo EF3F 7|do] Bo 331 gl= '3GPP(3rd Generation Partnership Project)'e]A &
of A glThH.

93 AFE AN UMTSE A dtthe dvl= WCDMA 37|12 7389 SATIAN AREE & gloke oujoju},

Hlolg FAly $#ste] HSDPA/HSUPAS A€tk 21& HSDPA/HSUPA ¥ £4 7|&g udsta ioke dwjoj,
HSDPAE 71A 5ol A @27] Wa(atdFFa e 'clFolga dhezd dojg AFSEEs FYA77] 43 Ao,
o] WCDMA 717 Release 5 0| %9 jfZe] £35o] glom, HSUPAE ©Z7|elX 7|45 W 4FFa" e 'qeg ol
g gtho g9 fojE AEEEZ A7) 98 225 WCDMA 774 Release 6 0|39 FZe £3t5o] glth).
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802.11b/g/n Wi-Fi (802.11n 2.4GHz #&)

Bluetooth 2.1 + EDR ¥4 7]|&

3) iPad 1 A& 3} A|195F9] 1, 2, & #11485F°] 2)
iPad 1 AIE Aol Fo] AAF AF A} g 2L An Yol AF Ao

A HolAo w=, 9 AEFY ARk ob Eeob Erh

UMTS/HSDPA(850/1900/2100MHz)
GSM/EDGE(850/900/1800/1900MHz)
802.11a/b/g/n Wi-Fi

Bluetooth 2.1 + EDR

4) iPad Wi-Fi + 3G(iPad 2) #|# (&} A215F9Y 1, 2, & A|1485F2 3)
iPad 2 A|F AlolA FHo AAIHE ALk & U 33 IX[o|E AF ALF A
W oFo] x| M=, 9 AFY APGS of#f &} Erh
UMTS/HSDPA/HSUPA (850, 900, 1900, 2100MHz)
GSM/EDGE (850, 900, 1800, 1900MHz)

802.11 a/b/g/n Wi-Fi
Bluetooth 2.1 + EDR ¥4 7|<

H oAb 18 1997. 9. 17. PCT =¢=o] 1998. 3. 19. IAZH
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okl
=
(it
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>
for
i
o
ok

NAE A]2AEI(AN IMPROVED SYSTEM




FOR CODIN SIGNALS)"e]] #st oz A, g U2 "2 5F AEH"E At

o,

AQlE], Hus BE deenE JENET FB92 NAQLANTH ARz )

2)eta, dHAE SE(FHAATE AZE 533

rr
=
e
2
il
fu
rO
v
v
o
ol
rE
[o
i

iAol 191 JHAE AR Qlste] W FHA sy A(FH A2 w7 E) T 42 7]
At "HH A EF JAEHYW"E AFSSHE fl9 2 dEAIEAe dis & WA
gH s He Aotk
2) vty 2 (& A9=3S)

Al 26 £ A718A REPI(ETSDS] SMG2 714 9]¢ 3](Technical
Committee Special Mobile Group 2)7} 1999. 1. 18.5-F 2000. 1. 20. Alo]e] A=
o A~ ¥(Espoo)ell A 7W& 3 Expert Group Meeting #1094 ®¥t¥ ¥ ©]8 FAX(meeting
document; Tdoc) "Tdoc SMG2 UMTS L1 051/99"¢] AlAl¥ "UTRA E|ERIEE 3
e Exwo o4 2lEE]¥(Low Complexity Algebraic Interleaver For UTRA
Turbo Codes)"ell &3 Wolt) o]= 1A EF AEIHE AT 231¢9] 7=}

A JEEHEAM, AL A&A F A&} A2 AEA d NS 44 2z dHE

ﬂll

3) Blugidy 3 (& A39583F)
Hl oA 32 1999. 4. 371¥ 3GPP X(TS 25.212 V 1.0.0)¢]A C=p2!
Aol AgsHt PL QAEAMEA, SHAZACAN 2 Bl 3 0A mEs} v
o 9% olFHE A AR UAOZA HAT HES TR A A o]E

F ol ok, R A mENSY] BB ohythe @ Fo @ B APk
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Bl o)Ay 4= 1997. 9. IEEE(=A| A 7] A x}F8t3] | Institute of Electrical and
Electronics Engineers, U|=X%Fg3]o] 2Jsle] ml=x=7lRFS /Ll sE A5
L717E, Jd524 FH Y ZE/drIHed TxE "HEIEE 9% A" AA
(Interleaver Design for Turbo Codes)"®]] #3t =it} o] == SAHBHAA -
qE= dubFQl J"HEW TVl JiIASt ST, BHE YW AAA A EEH=
HAH o7 A T'o] YHA|AXLS] wpx]up ZHfo

A7l Aot

rﬂ

O,
rir
o,
—o
o
=
X
=)
e
[t
i

o

S,
[o
1
s

fr

5 Hlwthddd 5 (& A38EF)
Al 5% 1994. 9. IEEEe] 2xd "#3 A3 A7 27 (1) Z=9
FE Fx %W E357]9 7BA{Improvinng Decoder and Code Structure of Parallel
Cancatenated Recursive Systematic (Turbo) Codes}"e] #3F =F-o|t}. o]& <l IH
o FAHE dirdd AHHW Tl=e JHAE L edHl, W HES & HE

9 AHow AgduadA ME AN o] AHAWE A Rl

v w oA 62 1999. 6. /0¥ 3GPP ZE(TS 25.212 V 2.0.000. %, "C=p+l
oAl K=RxCQl Z-f-elst w2t H|E 2|3 A& F71H o2 F3P3= PIL AEF
WUl #ek FAo] AAE flom, A po & "p=K/R-1"E Aty lom,
234 53 F 5, 6, 11, 1282 74 d&o] 9 xFol =] Srh
[QIFZA] OE 9= AR, 7 AL, 2, 7, 18 YA 21, 4353, & A8, 9, 36 WA 39

b 2ehe 4 714, |2 A

ol

SSUMIAHE A= A 7R

YA
fhn i

p‘i‘

o]

ol
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2. v|3 AFE] 234 535 3 oo A A
7}. 234 E3| ¢} 3GPP ¥F3 9] tiu]
1) 53 g ¥to] o]

7b 773 5-1& EE ZH e uif JHH ] AHEEHE R EEY AAE 4
7] 1% Al B3k AowA, HA 234 559 FoEH F =W 19 JiAE dEE
M e 1o 3GPP TS 25.212 59 & 4o /AE BB 99 4% 7S
Tz, 53 g BlE IY WF IH ¥ 3GPP TS 25.212 59 HE <l
Hgu 9} TUsieh w3k 3GPP TS 25.212 ¥Fol E|E e8|} Ko ARHES
RxC 34 Jez g F xS dhes do] HaatA sMA=Ee] ks 74
423234 Fx).

W 74 528 C/le ARHIEES X8t RS IFEE FAEHE o=
Ade ARUES &£x72 AZste= dw gl 3GPP TS 25212 EFolE, HE <l
ElgjHel == g H|E7F RXC Ao 0UA &, 0HA AHE Aste] P
o7 FAR 2AAE JlEo] A QEd(§] 74 4232318 #FHx), 9 B2F U

$& R X C 39l 98 IRMES 232 dYss /& FROE 9 FH Rk

) 74 5-32 7} C/i9 AXRBEES ¥3sl= RN 2F 5 "HAY 259
npx]ul $1xlo] Q= AKRY HAE AERY YMEF WHAS= 7]swolth. 3GPP TS

25.212 ®Fel 9Jshd, C=p+1d w(E3 JRH]ES] 4 K7} RxC 4 o), vpxg; <l
R-1¥# o)A 2] 3Hpermutation) § wA2F HYRB|ES] A Ao |F3t= s

UR-1(p)e} st (o] p=C-1% 7}F vpAe A& on|gt}), vix|er 0 R-194 3

_14_



ANAX 7HE Aol AXsE ARBES dd 9AE UR-10)IL aF=H], § BFelA
3 U2 2 3 Alo]eo] X]ZH(Intra-row and inter-row permutations) §-¥& UR-1(p)%}
UR-10)E 4% w33t 7|&S /AL devHe] 774 4.2.32328 #Ix), ot
np e el R-1HA oA 7 Agell dskE JEHES] A 929} wdtsts
71l diFsich o)XY mEAAME v 259 7P mEAE Xl e FE
AAE v 279 v AR HMEF AFE JRU|EES AE WA}

FHS & g denzg, o § FALLd dHesAY TdEHe T

I%9 AF fA = EHIEY A9} wiksts 53 W o FHFolrh

a4 3GPP TS 25.212 %52 wRAIEE 31 R-1R1A oA 7hg wix]ete] 9]
23= AHBES A X alFst= gt UR-1(p)9} vpx]= ol R-1HA 3o A]
7P Aol XSt AEHIES A $A UR-H0)FE 435 wdtets 7ss /iAIst
2 Utk S BFAA vAT 279 v Al s FEHIES] X|7F A7) vt

A 2F) A AAe] Y guuEe] 9xg nBPL & 5 glonw, o 9

7H 117 (A 11-D2 239 e el B3t 2P0z, ol o5
3H= 3GPP TS 25.212 EFe] 7% EHE A€y =3 K|9 v EE RXC 34 3

Hz oy we 5 7 lxgol 3 Alol(inter-row) % 3 U F(intra-row)ol|A] =3t
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(permutation)& T3t 22k Qe 2HoltHe] 74 4.2.3.2.3.28 F=x).

W) 74 11-2% R/BE 25 ® FEEHL ZF IF°] CY ARHESS oY
ADAES mrge =212 ARes B o2, 3GPP TS 25.212 %Fof 'E|H QH
ZHo] g K9 HEESo] £x2 02 RXC P 7|25E 7]&'o] AAEH 9]

oSl +4 4.2.3.2.3.24 FHx).

01
El
M
o

o 74 11-3& ZEAESY AHAIAE Foix] el s A3}

At 159w slxe] 18 AHAAAE 7 wH 9 SRR B

1
)

!

w715 el B RAOowA, kA B mpel o] 3GPP TS 25212 HFoE Y

I

rlr

ARIESS] FUg Fold FH Aol 911F WA %ol AN 9
wh, olw] sk = PR-DY vk 9xe] Pu vES] 95 UR-1pIE (1R %
A A AGHE) UR-10% 45 m@stol, A3 vkt 159 vhet 9121¢] 7]

Zd dYAIEA7E T A HAEG A AR el oA HER, o FEese U

123 e, 23 JEHY el oA HEHIEESY] JHADAE
of&l MAsta, vpA e 252 viAE Xef 9l VEE AYAEAE v o
e YA 7158 d8HAI A A4S w3Hexchange)dslh= A4S EXCE = 11
& wge] £45¢ld], 3GPP TS 25.212 ¥Fol o34, ¢ ®F T3 mpx|u 9l
R-1HA oAl 7} mpx|ute] $X]sl= FRH|ES] A x| dFs= 7%

UR-1(p)¢} vhA|EF 3l R-1RA oM 7HE AFol fAshs JRAES A $A]

-

UR-1(0)Z A3 wdsl= 715 /MAEe 9ornz o AL A Hegs =%
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ubzbr] 3GPP TS 25.212 %+ 234 5319 5, 6, 11, 128 2P FHLAE
E5F Hlsta glok

U 33 AE2] 3GPP EF 4 234 E3] AA] o

i AFo] vlolEE FE2 st dFsta 9] RES AREShE FAARA HE FA

T AN7E o dolEE Ak HRgtalof AdHo® Mulart AleE 5 A, (&

ol Rt @ 234 Salo] WE THE ANSw dckw & ol
. W39 Fgo] g v
D Fas, 93 AE TEE /&S viAn nE A8 Bde ¥ dae )

E A A4S A AAA &, 3 1Y Avter S55d 4 JHHEIEY o=

|

AAdste] sl oj=alxe] YXsHe JHHES EE3HE FH] HER HAd &
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25

]
fljo

ARgSEaL Q1o B R, 234 E3jof o3t wixet H|E X go|gt= Ao Holy

2

NeE R, 234 53¢} I o] vhEa FATT
a4, & A7, 885F2] Zt ZIAel gt Ha AlFe] AHEEHE AdEHY
T8E d8EE AR dste] 27|13 A4S AMA FAE mEAelHse HEES
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A ZAEAE)S 9% W 9w #Ax (METHOD AND APPARATUS FOR
AUTONOMOUS TRANSMISSION IN MOBILE TELECOMMUNICATION SYSTEM

FOR ENHANCED UPLINK DEDICATED CHANNEL)

4) SEHS : A922975%

5 53 : 975 53 AEY FI3EY tsFHE(Code Division Multiple Access,
"CDMA") SAIA|2"le] st AowA, FAtd AFFa 8349 (Enhanced
Uplink Dedicated transport Channel, E-DCH19)& X| {3} o]FEA1 A|AH o
NAX AEHEE-2AEDE A0S S tloly HEFo] 7hssiA ] ¢

g Wy 9 A el dig droln. ddE A

=

4 Ag AEAde] A=
Aol dolA 7R FelM AR AE TTIAS AFzhelA A& 34
He WR8e Fol @2l 2 FRelMTt AEdEE Aot AWEEo] Ha
Hia F7HARL Alad el HasEHs gyl ok FAT A 7I(RNCO)= N7

o] AF AFIHITDER FAE 424 F7] UelA dZHUE)o] A& Eo] 23

14) 975 539 A& YAX A "z&AE", "H-2AEH AEolgke $£45 E43ty A e, olFtdAME &
3 J 733 3GPP EF 7|e FE& AYdstut: dHH0T "HEgAL oG 95 ARIVE B

15) UMTS Al 2®e]A AM&2} @2 (User Equipment, UE)Z%E] 7] % =(Base Station, BS %+ Node B)0. 29| oJua: = Abgke)
A(Uplink, UL) 541 glojA AR A% A5S F o AL F UES e JHa d444& Tt

16) 2AEY L 7|4 Fel sto] o] FojAE Ao dBI|7} 7A 5 WA OE dojHE AT oM, @I B
ke dolE e < TR, Ad A% 5 2AEY ARE VAT Bz, /A5E FAS JEE e E dojH dF
A7 &5 55 AAst AAEY ARG U)o R, @27E 1 AAEY PR ot dolHE ASs
v Aol ditdel AAEY A5 FAdd, o) 2 2AEH AR, 2AEY TF AR/ n@HA g3 dLI)I} 2EF
o2 71X =] thate] dHolHE AHLINEEF = AL H-27FH H<(non-scheduling H%), A& A< (autonomous
transmission)0| &t 3t} AEAEL tdo] A X 2HE AAEY ARE HU1 V|AZFoEZHEY AAEY I ARE
We A A& AT OoFZH E-DCH dlo|H 9 A&d ddo] 7hedta, A28 7] A& A&y 7Med dsg
Aoz @ YHFE oJUE ATVTOEHN 7|A% Aol AAELS T ALY ASFAE FAGHEA AAEHL
3 Az A9E 29 F Tk
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6) 53 714

b A7 1 (18 29)
FdE FFHI AEALE-DCH)E A dsl= ol &l AadelA v-2A1&
g ALS FysE P oM (FA 1-D),
NS AE AFIHTITDER 74" 23 7] delM e G2(UE)IDo] H]-2
AED AE il volgE A5 + e k9 TIls= Yeds Hl-2~
AE"Y AL JRLE FAS = FHFA 1-2)7,
471 F71 ollle] 7] kA TTIECIAM Bl-2AIE" AE EEE dHolHE

AEsles FAHFA 1-3)& xdst=s A Ao 7 = v-2AAEY ALY

ftlo
Jm

et s
W) 73 4 (48 W)
A1 e A 2 o oA, 7] v-2AEY A5 JEE,

H-2A| &Y ALo] 7153 A7) ke TTIES &4 HE 3oz Yehy= N

17) AHgA @2718 oulsta, 2(UE), ©27], ol 5=(MS)E 22 r|2A E&ste] g2 3o
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10. Non-scheduled transmissions (H|-AAH&& %

—

o

T
o
ox
o
o
nt

N o

SRNCOf| oJ5tq] H|-2AZEE TE0| 2FEH, HE7[= 7[X|=(Node BI2ZRH A7
28 flo] 28 M2l HE = ot oM E-DCH HIO|HE At

A H&ot=s A0l S{ElL) MetA, 2AEE HEM 2HEE X[H2 Z|23tECHI).

2) 3GPP TS 25.331 %= 7|=(V 7.4.0)

3GPP TS 25.331 (3t A8 3)S EF Abs AAE Q19(Hybrid automatic

repeat request, ©]s} 'HARQ'#} $tt}) T2 M A2 AF 58 AFE AAsta o|&

o}

-

Wr)e] dEFE AR #BI AoF HARQ ZEAHAC /EA AL 3L 7|1&d &

& FEE olde JA REE T

4234 MAC-e/es entity — UE Side (MAC-e/es R 4-TtHL7| =)

MAC-es/e= E-DCHO| E3tEl 7|2 =H

rot

o HO|ZEE AFotd, O[F AHETHEt0.

L-O -

- Multiplexing and TSN setting (ZE|ZS= A1t TSN ME) :

40| MAC-es PDUZ &fL}o| MAC-e PDUZ QIZis}0] BtC = Qisto| QICh 2
ok =2 X E0CE 0f MAC-es PDUO|| CH3HO TSNS M ESt= F&0| ULt

HE|EH A TSN(Transmission Sequence Number, & A|R2A HT) ME

Cte & TTIo| MSE £ YEZE =40 MAC-d PDUE MAC-es PDUZ, &}L}

C:
- HARQ
HARQ Q@4+ HARQ EZZ2EZEI1 ZHSE MAC 7|52 SHSZSHCE O|A2

of

—

CcC

[ —

=
=

tCh CHUZ|0AM MAC-e2F MAC-es AtO|Q
TE2 TS EX| FUACE o] ZHOM MAC-e/es= Cigit €2 a4z Y&

18) When non-scheduled transmission is configured by the SRNC, the UE is allowed to send E-DCH data at any time, up
to a configured number of bits, without receiving any scheduling command from the Node B. Thus, signalling overhead

and scheduling delay are minimized.
19) 7] AFd dole Ao e77h BAAE A5 olE B F71 A A& AdFsh= 7ol
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- E-TFC selection:

0] 4= L1828 £330 UTRANCZEHEH Ht2 AFEZ ™HE, Relative Grants(FDDO| 4
) O2|1 Absolute Grants, 12|11 RRCE E310| =45t Serving grant 12|11 E-DCH
of ti3ot= M2 CHE 229 2He| =&0| Mt E-TFC selectiong EHE Lt E-TFC A

E{E[Q] AMBH A2 MAC-Control SAP Ato| RRCO| 9|3t0] ®|ZE=ICh E-TFC selection

- — —
To MAC-d MAC — Control

MAC-es/e

[ E-TFC Selection Multiplexing and TSN setting ]

|
( hARG ]

Associated Scheduling
Downlink Signalling _CI}
(E-AGCH / E-RGCH(s))
1 1

Associated ACK/NACK Associated Uplink
signaling Signalling E-TFC
(E-HICH) (E-DPCCH)

Figure 4.2.3.4.1a: UE side MAC architecture / MAC-e/es details (FDD)

3) 3GPP TS 25.321 Z<+ 7]=(V 7.4.0)

3GPP TS 25.321 %F(7} #|2433)2 9 HARQ ZTZA|29 AL 3]8& oF

rlr

Bok JHeo| ZASt] HARQO wet dHlolHE AF3EF sk 7l&el| T A=,

Hel

HARQ ZzA|~e] 7§82 AF s8 7lad okl 7|4 FiE& 23k

8.6.5.18 Added or reconfigured E-DCH MAC-d flow
(2> T HE g4 "H-2HF TS 58 YEI 2T

3> E-DCHQ| TTI7t 2ms2 HA-™E RUe AL, d2|d "2ms H|-AAHEZEEY S HE

20) The HARQ entity is responsible for handling the MAC functions relating to the HARQ protocol. It is responsible for
storing MAC-e payloads and re-transmitting them. -
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HARQ Z2MA A%"0] MAC-d flow0| M0 Y= AL

4> A7] MAC-d  flow0| AS38l= =g xj=2| MAC-d PDUSL "2ms H|-AHZEE
& 318 HARQ Z2MA~ 2L 920 2l5t0] 5{2E HARQ ZZAM 20| 25t
M&E|l= MAC-e PDU M08t Zetz|n, MAC-d flow22EO| H0|E Z2ktotal
contribution)(%, MAC-e/es 3|CIE Z&ehH2 "Max MAC-e PDU &S AtO|=" HE
220 HEAE S G| =0,

3> =

(

2

of

2> "AFE TS K8 RV ZEH,

3> MAC-d flow0| Z&tz|= =2| RHEE et MAC-d PDUS| M&L2 E-AGCH/E-RGCH
2 E 2AHE 580 W O|R AL

10. 3. 5. 1b Added or reconfigured E-DCH MAC-d flow

(& a2) 2ms H-AFEE HE 58 HARQ Z2MA 2

(e|o] M) MAC-d E220| izt MAC-d PDUS2 HIEZ}I"'1"E Mg Eo e =2
MAE SHMT BSE = ULCH

HE 02 HARQ ZZAA 01}, H{E 12 HARQ TZAA 13t .. CjSEICh

o
7|23 : BE HARQ ZRHAS 53 HA0| 3|8E/E X HIE 02 HE AEYo| &

- HA [

S/ 7HS BHS B E0|CH2)

21) 2> if the IE "Non-scheduled transmission grant info" is included:
3> if the TTI configured on the E-DCH equals 2ms, and the IE "2ms non-scheduled transmission grant HARQ process
allocation" is configured for this MAC-d flow:
4> MAC-d PDU's for logical channels belonging to this MAC-d flow shall only be included in a MAC-e PDU transmitted
by HARQ processes allowed by the IE "2ms non-scheduled transmission grant HARQ process allocation", with a total
contribution from this MAC-d flow (i.e. including MAC-e/es headers) not exceeding the size as signalled by the IE "Max
MAC-e PDU contents size".

22) (Information element) 2ms non-scheduled transmission grant HARQ process allocation:
(Semantics  description) MAC-d PDUs for this MAC-d flow are only allowed to be transmitted in those processes
for which the bit is set to "1".
Bit 0 corresponds to HARQ process 0, bit 1 corresponds to HARQ process 1,
Default value is: transmission in all HARQ processes is allowed. Bit 0 is the first/leftmost bit of the bit string.

23) RRC can allocate non-scheduled transmission grants to individual MAC-d flows in order to reduce the transmission
delays. When a 2ms TTI is configured each non-scheduled grant is applicable to the specific set of HARQ processes
indicated by RRC. The applicability of scheduled grants can be also restricted to a specific set of HARQ processes
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9.1.5 MAC PDU (E-DCH)

(M2f) Multiple MAC-es PDUs from multiple logical channels, but only one MAC-e
PDU can be transmitted in a TTL(ZEf)

=702l =2 ME2FEEH| 5+ 72l MAC-es PDUZ} 2ottt StEEtE, StLte)

TTL Lol M= StLte| MAC-e PDUBHO| M&E = QUCt

11.8.1.4. E-TFC Selection
RRC= ®E X[AS ZAA|Z|7] fI3+0] 7HE MAC-d EE20| CHSIY H|-AHEZ F

g 4H2 ¥ 4 9tk 2ms TTIZF SHE Z2, RRCO| ofsf HojXl= HARQY 573

of

MEO M e B-2AZE0| J&E =+ AUACL MH[L 7|X|=2 HARQ ZEMA
E3

£ MetotAL ofjef 2EotH, RRC ASS Sdf 0| HZOA L24FCH3.

n

11.8.1.1.1. HARQ entity
StLtel BHE7|0f= BtLte] HARQ R4 7F RUCH 1 HARQ Q4E X|@st7| {5t &
LUI0l= 74 HH HARQ ZEZMATE ALBE|Y, Ol B H&0| Uit 43 E=
Ao DE¥g 7|02l SQtole H&0| X|&E £+ UA=ZF sict

Of TTIOA, HARQ 24+= HES Y
of 27std, ¢ 24&= 2| o[0EL
Ho HARQ ZZAMA0|AH TESHCY.
HARQ ZZM Al 7§24 HARQ round-trip-time(HARQ RTT)1} Z'Ch HARQ RTTE=
10ms TTIOA{= 49 Z-1, 2ms TTIOjA{= 81} ZICh TTI Z0|= A9 ASoAM HH
SICh 2t T2 M AL 02E HARQ RTT-17X|Q £Xt2 £2ICt4),

g HARQ Z2MAE St £3, Efo|Y
B T

HEZ2 2AH I =2(ACK/NACK)

mjo
1A

when a 2ms TTI is configured. HARQ process restriction and reservation is under the control of the serving cell Node
B and indicated to the UE by RRC.

24) There is one HARQ entity at the UE. A number of parallel HARQ processes are used in the UE to support the HARQ
entity, allowing transmissions to take place continuously while wating for the feedback on the successful or
unsuccessful reception of previous transmissions.

At a given TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. Also, based
on the timing, it routes the receiver feedback(ACK/NACK information), relayed by the physical layer, to the appropriate
HARQ process.

The number of HARQ process is equal to the HARQ round-trip-time(HARQ_RTT). The HARQ_RTT is equal to 4 for
10ms TTI and 8 for 2ms TTIL. The TTI duration shall be configured by the higher layers. Each process is associated
with a number from 0 to HARQ_RTT-1.
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oA /MHE 3GPP 7|&XEF3JE & 3GPPo| A=t 7| E("INE AFHIE

ot AAlEY W AE&EHRE &' TDoc R1-03-0284)0 A4, 975 E3 ¢ HAH A4

c2

o]Z el 2003. 2. 17. /€ ¢ 7] o2 @H(UE)°] E-DCH} oA sAlo A&

N
>4
ftlo

o=
1- O

T AF AT Aol oplE & v EARS A4selaL, E-DCH
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3) vy 3 (& ASEF)

Hlw oA 38 w|=H|A] A7]|(Mistubishi Electric) AF7} 2004. 6. 21.5-¥] 6.

il

24744 ZFAoA J|H® 3GPP 7|EEF3I IS Y& 3GPP AEH JuE
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9. 93 AZ(iPhone 4, iPad 2)202] 975 &3] Ad| 2o tja Wt
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ol

Al

123 3GPP TS 25.321 %% % TS 25.331 %55 HARQE o|&3dle] A&4A5S 4
ot 7less 2t UTh
) 74 1-2
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oA e Aol wel HARQ ZEA A 54 M Ee diste] /'8 vl-AAIEDo] T
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Foole he TIIES e 4884 48% S8 B4 74 125 g
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o 74 1-3

13 4o 4 1-32 F4 1-2004 FAE 2&dE AR ot iy
7b AEAs AEE FYsE ZlsTFAel #st AQld, 3GPP TS 25.321 EF9
4.2.3.47¢) o34, E-DCHE &3to] dHoly #3 & dEste 49 HARQ 845 7
A A AgrE A4¥S o4 4 3, 3GPP TS 25.331 59 10.3.5.1bZ ¢ 2Jstd
AgdE 38 AR wEl 384" HARQ ZEAMAGIE ZEAA d&she ¢ A
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[3GPP TS 25.213]
4.2.1. Dedicated physical channels (F1& =2| X{2)

DPCCHO|| G{5tof UESE ?Ioty A0 288 =+ s 4 & =2 Mol 2t =Xt 7t

sot =2 # 02 7|Met ZCh UE X &E(capacity)2 & 00 7|ME ¢EL RE =
UCL MK & =2l MY 4™ &2 ABe M=0 25t X|A|=ICE36). (FEf)
H 0 Al 438 A ®E 22 Ao =
DPDCH HS—-DPCCH E-DPDCH E-DPCCH
Case 1 6 1 - -
Case 2 1 1 2 1
Case 3 - 1 4 1

L 12 d% M8 =2| X Z€=(DPCCH, DPDCHs, HS-DPCCH, E-DPCCH, E-DPDCHs)e| A I

DPDCHs —— Sapen
—— Spreading >

Sdpch,n
HS-DPCCH Shs—dpcch +jQ /L
—— - Spreading - z > X) >
S
E-DPDCHs
E-DPCCH —— Seadpen
—— Spreading >

Figure 1: Spreading for uplink dedicated channels

4.2.1.3 E-DPDCH/E-DPCCH
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E-DPCCH
X X X

Figure 1: Spreading for E-DPDCH/E-DPCCH

ok

£1CY E-DPDCHQ} E-DPCCHO| AT Tl XES T A[SIC}
E-DPDCHY= *§93} RE CedkOf ©|3t0] X |0|EJ} SHALEIC} kR E-DPDCH(E-DPDCHKZ
HAEQCHE ME3 ZE Cec Of 2510 HYO|EZL =HMEICE XEzt 20, AXZF 2t

E-DPCCHQ} E-DPDCHk Al O|STHE| BecQt Bed,kof |80 ALHE O 2 74E EIC.

ot 91 AF AA FH
9 Mo 19 vh3 71A e 2
L ] A

35) When E-DCH is configured, if the total UE transmit power (after applying DPCCH power adjustments and gain factors)
would exceed the maximum allowed value, the UE shall firstly reduce all the E-DPDCH gain factors Bed,k by an equal
scaling factor to respective values {edk,reduced so that the total transmit power would be equal to the maximum
allowed power. After calculating the reduced E-DPDCH gain factors, quantization according to table 1B.2 in [3]
subclause 4.2.1.3 may be applied, where each (edk,reduced is quantized such that Bedk/§c is the largest quantised
value for which the condition Bedk £ (Bedk,reduced holds.

36) The possible combinations of the maximum number of respective dedicated physical channels which may be configured
simultaneously for a UE in addition to the DPCCH are specified in table 0. The actual UE capability may be lower than
the values specified in table 0; the actual dedicated physical channel configuration is indicated by higher layer
signalling.

37) The E-DPDCH shall be spread to the chip rate by the channelisation code Cec. The kith E-DPDCH, denominated
E-DPDCHE, shall be spread to the chip rate using channelisation code Cedk. After channelisation, the real-valued
spread E-DPCCH and E-DPDCHk signals shall repectively be weighted by gain factor fec and [edk.
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UE/UTRAN Radio Interface (Uu) UTRAN/UE

UM-SAP

Receiving

entity

eception
buffer

DCCH/DTCH - UE | DCCH/DTCH - UTRAN
CCCH/SHCCH/DCCH/DTCH/CTCH/ CCCH/SHCCH/DCCH/DTCH/CTCH/
MCCH/MSCH/MTCH ~ UTRAN MCCH/MSCH/MTCH - UE

421.21 Transmitting UM RLC entity (Z41 UM RLC QIE{E|)
£ Al UM-RLC QIE{E|=, A9 HO|0{2EE UM-SAPE E3}0] RLC SDUZ ZAlC}
Al UM RLC QIE{E|= OFOF RLC SDUZ} UMD PDUS| 0|8 7}53t A
HC 71 Z20|= RLC SDUE HN&tst 37|90 UMD PDUZ EgtstC. UMD
2|/ES AFE RLC SDUZ m&+st 2 9iCh UMD PDU

a1
=2 67| 9otof HYS T 4 UK.

rr
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ot
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N

421.22 Receiving UM RLC entity (=41 UM RLC QIE{E|)
74l UM-RLC AEHE|=, o9 2O|0=2RH d8& =2 AjdS Sot0] RLC PDUE =
A

Al UM RLC EE|: (Do} Qto3i7t MFE|0| A|XE/QICHE) £=4I8H UMD PDU
(UMD PDU 3|G& RQ)E sjSiCh 3, £A3H UMD PDURERE RLC 8|EE |7

oti, (T =& S/ UEO| 4 UM RLC AHE|O| 28 =& =[RACtH) RLC SDU

9.21.3 UMD PDU
UMD PDUS UM 2EO|M ZSE Of, ALK HO|HE H&d}|

_CI)_
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= X0 FHEEZ FHECLCL RLC §H= X|=2| ZHEQ} HO|X[AIXIE ZEst= 2
= SHEEZ Zgoich
Sequence Number E | Octl
Length Indicator E | (Optional) (1)
Length Indicator | E (Opnional)
Data
PAD (Optional)
Last Octet
Figure 9.2: UMD PDU
9.2.2.5 Extension bit(E{2/AEIM H|E(E)}
Z0|(Length): 1H|E
O] HHEQ| giAd=2 RLC EEQF 4% 20|0{e| g0 =L
- UMD PDUOJA, X|X ZHE WO AAHM HE= &% 0|02 4o e S
B OEHE SN Ei HE EHE M2 MECL CH2 SHEOMO AAHM
HES $4 S4N EHIE S|4 mECL
- AMD PDUOIA, QAEIN HIES 84 SN E-HE oj4S MEaC
SM4A E-HEQ| gfA (Normal E-bit interpretation)
HE | &9
0 OsS ZE+= dole, molee  Atef(piggybacked STATUS)Z
POU &= IHE
1 s 2&= ZOIXIAIARE E HIE
CHA| A E-H|EQ| Sff4d (Alternative E-bit interpretation)
HIE &9
0 (s 2= 28, 98 = Y A &2 2&FE SDU
1 ChS Z== 20X AlXHLength Indicator)2t E HIE
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9.2.2.8 Length Indicator (LI, Z O|X|A|X})

AAHM HEJ UMD PDUZ} ¢, O = IE E|X| Q= 27Xt SDUE =Zgtat
S EAISIX| %2B, LO[X|AIRHs PDU 5 242t| RLC SDU7H BLb: #Zo| SEHE
£ HEASts AL=M O|8EL: AHM HEJ 22, O E= T HX| s 2
Mot SDUE Zglsl= As #HASt= E20 = 0| UMD PDUO= LI7} ZotE|X| fi=

CH41),

ZOIXIAIRFs 83t 2xo= Hsjl Zto|Lt ofz) mo| Hal= 3t ol9lojs

- RLC $|EO| O{X|3t SE|E 49 RLC SDU MI1MEQ| OiX|S SEES m&sls
SEHE 4 AfO|o| o2 M1

1

o
- ZO|X[AR7} elgotal A= PDU Lo =&tEICh.

—~

52

ool 0 RLC PDU %|%9| H|O|E 2EE7} SDUQ| %|X 2 EO| s4EtstD, (T 15-H
EQo| ZO| X|A|Xt7F AMHEEl= 4%9) €2 RLC SDUZL H=5tA PDUE X2=0 1 =
HEZl X2t A2 LIEIL= ZO[X[A|X}7} EXRSHK| =CHH:

- 7H{EQ| ZO|X|A[XIZL AL E|= 8% ZO|X[A|X2 "111 1100"0| AREEICH

o
- 15H|EO| ZO|XK|A|RF7} AFRE|= ZAQ: ZO[XKA|XtE “111 1111 1111 11000

UM RLCE <38l "CI=E ot E-HIEQ| 8”0 AA |1, st RLC PDUZF SDUS| MOH

=2 mEX|P SDUO| 2x0| SEEE, H|=0| SHEE UK Y= AL,
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11.2.2.2 Submission of UMD PDUs to the Lower layer (UMD PDUZ2| 35}2| AHS2 =2
o| H3)

OtLt O[4fo| SDUZt 11.2.20f el HM&E0| &[T, S4Xt=
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- ™&0| of el sbuel et A7|E St9l AlSol 2l
- Stfl ABol 25 ®AIEl PDUSl A7|0f 2t SDUE 2%, d2[d 7hsstEH AHF
5}11(9.2.294 % Xx)

- 2738& i5=2| UMD PDUE 519 A5 M-St

11.2.3.1 SDU discard and re-assembly (SDU Ha 5! xj=gh

Stfl AT = 55 YA A 2|02 ME AHEZRE YO UMD PDUE TEH

O, A=

- O OlE A3 =410 278ED, LEHSSHN & Jtsot 4 JEf #H2
FL0l= UMD PDUZ HiE.

- O%RX ¥2 d20=

- Che oM £4I% UMD PDUQ| |1 ZO|XAIRtZ S4 ZO|X[A[Xtel "1111

100" E&= "1111 1111 1111 100"91 AL0|=

- 3flE UMD PDU L{e| & BiRj SHEZ RLC SDUS| X1 SHE=Z ZtFotot.

- OJAHIM H|EJ} UMD PDU7} 2%, @1F Ei& TP FX ¥ eF SDUYS
LHEFLH &

_ UMD PDU Ljo| GO|E 222 &tLto| M3t RLC SDUZ 7H=3IC)

- A5t UMD PDUE RLC SDUZ R Z=gtstCt.

- RLC SDUE UM-SAPE Sdff 49 AZ0| MIstct

39) The transmitting UM-RLC entity receives RLC SDUs from upper layers through the UM-SAP. The transmitting UM RLC
entity segments the RLC SDU into UMD PDUs of appropriate size, if the RLC SDU is larger than the length of
available space in the UMD PDU. The UMD PDU may contain segmented and/or concatenated RLC SDUs. UMD PDU

may also contain padding to ensure that it is of a valid length.

40) The receiving UM-RLC entity receives UMD PDUs through the configured logical channels from the lower layer. (&)
The receiving UM RLC entity deciphers (if ciphering is configured and started) the received UMD PDUs (except for the
UMD PDU header). It removes RLC headers from received UMD PDUs, and reassembles RLC SDUs (if segmentation

and/or concatenation has been performed by the transmitting UM RLC entity).

41) Unless the "Extension bit" indicates that a UMD PDU contains a complete SDU which is not segmented, concatenated
or padded, a "Length Indicator" is used to indicate the last octet of each RLC SDU ending within the PDU. If the
"Extension bit" indicates that the UMD PDU contains a complete SDU which is not segmented, concatenated or padded,

no Lls are present in this UMD PDU.
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52) IPR holders whether members of ETSI and their AFFILIATES or third parties, should be adequately and fairly rewarded
for the use of their IPRs in the implementation of STANDARDS and TECHNICAL SPECIFICATIONS.

53) The obligations pursuant to Clause 4.1 above do however not imply any obligation on MEMBERS to conduct IPR
searches.

54) When an ESSENTIAL IPR relating to a particular STANDARD or TECHNICAL STECIFICATION is brought to the
attention of ETSI, the Director-General of ETSI shall immediately request the owner to give within three months an
irrevocable in writing that it is prepared to grant irrevocable licences on fair, reasonable and non-discriminatory terms
and conditions under such IPR to at least the following extent.

55) The above undertaking maybe made subject to the condition that those who seek licences agree to reciprocate.
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56) Members are fully entitled to hold and benefit from any IPRs which they may own, including the right to refuse the
granting of licenses.

57) However, this provision does not create any obligation for any Member to disclose any licensing terms related to any
of its IPRs.

58) The lack of discolsure by a Member of its licensing terms does not create any implication under the ETSI Eirectives.
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59) Specifically, the regested undertaking in writing of an IPR owner that it is prepared to grant licenses on fair,
reasonable and non-discriminatory terms and conditions pursuant to Clause 6.1 of the ETSI IPR Policy is sufficient
when selecting technologies for ETSI standard and technical specifications.

60) Members developing products based on standards where there may be Essential IPRs, but there is uncertainty, have
mechanisms available which they can use to minimize their risk. As a non-exclusive example, a Member might wish to
put in place financial contingency, based on their assessment of reasonable, against the possibility that
further/additional license fees might become payable

61) SEC is prepared to grant licenses to its essential IPRs on a fair, reasonable, and non-discriminatory basis in
accordance with the terms and conditions set forth in Clause 6.1 of the ETSI IPR Policy.
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