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Fixed/Portable, Mobile and Client Based Data communications between BS and MS - no
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connectivity s Further HSPA evolution
+ L2 optimization * Uplink L2 optimization
» Flat architecture * Enhanced RACH
« MIMO * HSPA & I-HSPA carrier
«Hi . sharing

+HSDPA 14Mbps  « HSUPA 5.76Mbps . I\_;Ilgh[p order r.nodulatlon
+ MBMS i} capamty.

* MBMS evolution

3GPP SGPP SGFP' [ SGPP
RS R6 R7 | R8

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

g

[EES oGEP 3GPP 3GPE | 3GFF
RS R6 R7 R8

AL S A S R S

W 4-7 - 3GPP ¥ 53 R5 5| % 84X RS ;¥ L FF 4%
% 4-1 7M€ 3GPP % S5 RS5 3| % 8 ' RS jF:eht (7~ T i @ﬂi%]:“ °

% 4-1 ~3GPPR5 ¥| R8 /i et 7 ~ T {7 @ﬁ?}
FAL KR B o T

i N S - f‘?@ﬁ%liif%‘(fx% ) | [ iF f@ﬁﬁﬁi’%‘(ﬁxr—‘ﬁ i)
3GPP R5: HSDPA 14Mbps 384kbps
3GPP R6: HSUPA 14Mbps 5.76Mbps
3GPP R7: HSPA+ » i& * 42Mbps 11.5Mbps

MIMO ( Multi-input Multi-
output)) X AP jiF

3GPP RS8): LTE > MIMO = 326Mbps 86Mbps
RPT

LTE #_3GPP 3 #& %373 3G {78+ A jprenkh k3L g% >+ 3GPPRS @ #)
TERT- R T E MRS o LTE ¥ J 453 pe % * % (1.25 MHz~20 MHz)
RS R ol - AE Song o BV R 2L RATRE R AIAR Sk
Bt R B R R B KA fe oE REIRTE 0 5 TSGR K
e R ks e TR T A B F BT AR IR o
20MHz #g % » & {7 i & 100 Mbps ¥ }+ {7 i# & 50 Mbps > Radio Access
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F L % :Ericsson
W48 LTE 3 L% 4
1~7 7 @& §5 & * OFDMA ( Orthogonal Frequency Division Multiplexing
Access) » %2 k3 e (QPSK - 16 QAM ~ 64QAM) » # 4¢ LAt
€ HF BfE s oL 7@ Single Carrier Frequency Division Multiple
Access © SC-FDMA » iz 133 % = 3% (BPSK ~ QPSK ~ 8PSK -~ 16
QAM) » 7 J »c#tfi? BT R e T E R RER LRk -
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Boar bt B R Rk o B RS ""’K L 1‘4‘? E N p e %Pr}aﬂk'fr“
Ak

3GPP *ﬁ% eSAE » & 2> [P i % ﬁf‘. » 7% PRI Y 5 i Packet Switching e B >
fo - RL o B E R T B v > T % Quality of Service (QoS) 4 i 0
IPPRIF R B 5 1l i chas B {2 o

ITU @ 2. & T & f Fdid 2 45 (IMT-Advanced » ¥ #4305 &
) e R BB A B h B A5 100 Mbps © i 45
i BB @%]-1 it 2 ) 10Gbps o H e p fr 7 & a3 A & RyoT

* % Radio Access Network # » T &0 5 18 ﬂiﬂ 4z i 100 Mbps » ¥ =+ pF
7t (Roundtrip Time ) -J- ** 10ms °

o A EIVEEI AL R mE

e L EERG FH R AR (Handoff) 2 B 2% > &/ & B & 977 &
(ubiquitous ) =fefLik E o

o SEIELET U4 F (Carrier Bandwidth ) o 8 B ¥ 5 Y #k aiE B
Tl & T 20 VAR GHE R

3GPP #.3f 4G *> v it H LTE Hirp o ¢ 444G 3% 217 :2- # %12 LTE-
Advanced » H 384k Kty g rtg”" 4G 4tk » £ EATIGE %‘T R AT B
S N D - ARG .

4-2-2. LTE {7 #5330 % 362 % SLIE 2 IPTV 00 53

FEod e s 3G 20 ”ﬁ b i # f‘?ﬁ%‘Pé&%.EJ}El » 3GPP R6 *
MBMS ( Multimedia Broadcast Multicast Service ) - f {7 #5id 20 e ¥ 3 &
RALEEAR 5 RIRTE o 2 BN B AR JE R —‘F% Foic e 3% > MBMS 3
BHE - BOHRS  FRERTAEE ﬁJ&%;@mﬁﬁi’%ﬂiw
RAEH FhoMBMS 7 @5 f IS~ F Mg FehfaEHicRdE » v
@5 RIR IR 3 T AR R %in@&%%FmL%o

B 49 & 3GPP MBMS & ¢© T'ac #. e UMTS Terrestrial Radio Access
Network UTRAN e B 2R T# ] ° %, &+ 2L 4 User Equipment ~ Radio Network
Controller » ~ SGSN % GGSN % EFL 7 ln\ IR S EEF > H ¢ Broadcast
Multicast Service Centre ( BM-SC ) & A7 4v chH ~ > 1 & § # #& & ‘fr B 3%
MBMS & B ?7}*’ PR F% - BM-SC #_MBMS ¥ P % @ 3% PR 7% enifia )\ .1 ) é FaE >
&#ﬁfﬁs%ﬁéjMEMSﬁ@ﬁ?kﬂ,Ag;iMBMs®@: #EjmiﬁoBM-
SC B B F R OEIRIAE o i Ao @ R B 1 4o 20 MBMS PRFR 4T

K s (w |4 IP 35 3% =0k 8§ pF ‘&ﬁ—%ﬁ«ﬁﬁ i JRAF&E T E ) BM-SC & §
F?W%%ﬁﬂfm*iﬁﬂ% &ﬁNmﬁkMMB$BFFm”"% -
MBMS z_ p 7 #:% 3] 7 & ¥8:% MBMS e7SGSN » SGSN % {7 48 B MBMS A?FK
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* Authentication

+ MBMS control channels * Bearer management * Charging
Terminal | | NodeB RNC sGSN || aasn | | BM-sC
S y r-""- A ﬂ"' _4!—--
() ' ‘ " i .
\ Y9
/\ S
» Software protocol changes * Bearer management + Bearer management
* Service area definitions * New interface to BM-SC
= Counting * Join and leave indications

Tk kR WCDMA for UMTS-HSPA Evolution and LTE
¥ 4-9 ~ MBMS #ff_m

MBMS &5 5 % 3420 & (77 8K 7 ¢ § ch3GPP % » A3 6% -~ 4
RUAJE B B HEE I chle pF o IR R G A AR e o Flt 0 AP
AT 5 AR AR A MBMS £ 874 R R dFnsi- o MBMS T U gk i
256kbps i F i 7 T i fr g e @iz o £ F 128Kkbps e 4 ¥EF 1S
5 1 QCIF 176%144 @) & - 12.2kbps 3 § 2 & T AR & P ejcg § F - MBMS #
LRg e asEuel G BV It e G b T TR PR
der BRI AIAR > BRI FRIAEGE T RS T TR R L - 2
I3 B PRIR R T o

LTE ehg 8 7 $& P~ S i* = H - en E-UTRAN ( Evolved Universal Terrestrial
Radio Access Network ) » % 7 i ¥ MBMS :# & > MBMS 4 & MBMSI1 &
MBMS2 & i = i 5 & 3@ MBMS i 4la % & * ¥ 5 o b Bl 4-10 5 7 >
eBM-SC ( Evloved BM-SC ) #_;x & ¢ BM-SC - Sm /i & » & MBMSI ¢
MBMS2 z_ B engz 4w » SGi-mb ¥_eBM-SC &2 MBMS2 2_ [ c7ig # 'ﬁ @ o SGmb
¥_eBM-SC &# MBMS2 2 & erf 4] & o

PDN
Gateway

- SGi

SGmb

eBM-SC Content Provider
M1 SGi-mb

F# % R:3GPP

¥ 4-10 ~ MBMS1 - MBMS2 &2 H ¢ ~ i ’,‘#ﬁ‘-_ﬁ]
MBMSI &% ¢ -
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o BE eI LII S B eNB-

* 5iF Sm 4 m £ MBMS2 #4c MBMS iR 44130 & 4 [P 335 a0k -
MBMS?2 &7 3¢ -

e k7T eMB-SC SGi-mb i (@ % % %) % SGmb e (¥4la ) o

e MBMS i * & g ﬂg::}f;zrﬂIP HipA WP 5 B eNB-o

. MBMSE”M“-‘WF\’ b 2 FALhL SRS o

o dpinIPFEH a4 eNB - IP #4f a4 MBMSI & it e

BEEXIP I B R A E R BR B R A A, 5 IPTV B % FRA:#-d P o Hl 2 5
B~ (xDSL ~FTTH ~Cable) £ # 1 {7 ﬁéiiﬁ’“}*—"&“ (UMTS ~ WIMAX ~ DVB-
H ~LTE “\WiMAX) » & % = ¥ HgpEhgds rr”]z B W%‘r SRR PRI BiE
B AEBFED o

MBMS 7 d 3.5 HSPA $ B » 4% & 5 ﬁfﬁz% 3 IRAE S TI%#%—%:?% L - AT
- B GHEE o AotV o R LT R o LTE @ 58 5 ek 2 B¢
MBMS ¥ g i 5 ~i g * JR7: > A KiE#E *Fff' > EMJBMS:L%—ig*Gn 5
A Ririgfrdk 2 MBMS # e » P e n { MR AR R R S F o TR F A
o pF R 3 IH IR -

4-3 ~ %%
JEIL F i s TP 7 NGN ~LTE #p i 3 #527 IPTV & E’ﬁﬁ' AT L oenfd B
e LRI A Y O ‘ifﬁfﬁ_ﬁ’ wE A Ip Ar4 (N 2 %;t;:,ﬁa T 5 RE oo %

E I FIRLIP Convergence 5B % | iz B 2T > R ET uﬁ%}iﬂﬁ Foox
d HER DT PR kg * HEL DEFIRIE 05 3F 5 HRET & 5w R

Service FRF3* 3¢ ’l‘#ﬁ' FR%’Q-#‘E 5% s 742 PRIFFH Service Information &
Slgnallng ehjy it N F ) iﬁ-ﬁ' d 0P aAp B 2. IPTV 128 573 % e

FERBHEINT EHFFE FIP > FERFEL @ﬁ;‘]%}%ﬁ“ M i 17 B4
F?' PRARPE R € DUIRAR B 8 S R AT oL F R F AR P SRR R
r R PRARF I Signaling fhfy i 2 50 o

o ¢ ¥ F 4 2% E 2 Application Programming Interface : 15 & &7 ¢
2 4T SR FARR 2 PRAY > FI o T kY Y AT G R 2
Application Programming Interface " FIPRAE2 MBI T o @ P m gt — ¢ A #¢
W7 b BB Y A - LR

. #tf“'ﬁ‘f'lé ? Digital Rights Management # #] § ¥ i : p 7 cg {3 2

& IPTV PRF%° 8% B R & S Fg iy E‘;‘{;—*ﬁg&i,ﬂ % g i
Flerpsdl o Rm p T4 * 2 DRM ZEHA F S ek i g 2228 4 0 dopt

fig = 7 b By Tt o B ebp 3 AL Bt o & 32 TP Convergence
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B RO FFEHF L L@ R 45 T HSPA/HSPAY > ui&
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7 LTE <1 4% » @ Verizon 3f fz %2010 FF:i& {7 LTE cPf & o @ 23~ R &
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145 ETSI & ITU-T 72 _%& > NGN f,:fﬂ— fArdte & é&mlﬁﬁij‘%ﬁé ' Ae 59 &
PR R RER BN X PR FRIRA&E T D 5 (Quality of

v

Service > QoS) > T i NGN PR EE 7 2 412 ¢

R g@m@@,} B st ATM ~ TDM #e e £ 64135 5 PRI A K352 3
B kb B E A m@ﬁsrl 4_121 FRAME Relay 773 3% i (7 (40 ATM £
Cell) » Bl 7 7 & % i b e dib d 60 (8970030 5 (dF By oy o
57 Fl ¥ PRI S A R > NGN o2 g { g @ dte ial §
Alengepe 5 p % > 30 7 SEH [P #-¢ LR orid ¥ gl s E_ o

o AHIF RS AK GBS B R BRI R SRR A B SRR
ﬁﬁa’ﬁwﬁﬁwﬁﬁﬁﬁ%%@ﬁﬁﬁﬁwo

o RSN AURBE BT > & F TR B 8 IR LT PRI 2
Mg T KRB Wﬁpﬂﬁ’waﬂ%ﬂ%ﬂfxﬁﬁﬁ‘
PSTN/ISDN PR 7% ;& ¥ i& %k » » F]} A NGN releasel * % 3+ 1! PSTN/ISDN
emulation ' 2 PSTN/ISDN simulation > 4 %] * % & 32 & % PSTN/ISDN # =3
SR R ReRL bR A @ % (f (B L PSTN/ISDN PRFE ¥ 57 F chrs iy o
B SR e i P E_02 3GPP A1) 2 IMS & Fre o

o REFTHIT FMRIRMAET  NGNHET - 2EED A5 R LB
FEP- 4§ > 4o xDSL -~ cable /4 2 3GPP UTRAN - B 5-1 ¥ £_* xDSL %% ’]‘]%A_
NGN 2. & suzE ’]‘ﬁﬁgl ° & 0 RRIRIEFTDEE QoS NGN ¢ 7 7 - # RACS ~
kR IE PR R 2 Y aid 4] (admission control ) 0 14
B Pl ¥ ¥ F R IE 84 (resource reservation )

o FHAZ FHEEA* 22 &L 12 FMC (Fixed and Mobile IP Convergence )
B> % o 3GPPR6 P 7| T IMS T E — B K E a3 Jf#‘ » NGN ™
Bo5 B A g e o @ TP-CAN M b ehie i@ ¥ i B X LRGSR ©
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Hccoss Trazsport
Natwork

IP Edge
Mode MNode

Core Border
FAL &R ETSI
W 5-1 ~ 12 xDSL 2 # NGN 2 4 3t% Bl

o RE-EF R Ao /T%\F% FRRSEFE LR ORI L B
AL N PRAFNE &% 23 %"’b’«‘fﬁé\ C I B & X L U g e o T
NGN ;- * 3GPP TS 133 206 #Td] TAFE R B P fE ) o

B BRI T 0 R REE R A F A 5 T X S B NGN 67
WA PR R A RES R ﬁﬁ*,i_ﬁ\ux I | R VR N W N S
FokEEEpbiTR H B AR BERBRR > RAE LR PRIFGIEE > F o
FTE A2 BARARA T S F *F NGN 2% ’]‘?1’? Boere 1ITE A ST ok R B e B 2
LR B A M AT £ S 0 3 I NGN R 08 B -

51~ FTTx } A AR & B

¥ IPTV ~OLG % & A * PRIFcE B > & JF]‘ MR PRFRE E R HE R 0E
gt Ao L R AR G RRDFERY HFApF £ & hyrd > T2
T AR BRI A o FIR Y ez BB REUE RN o B F
Bl AR I e R P o Jo%«ﬂ‘ff P ERERERIEHRY ¢ 7 2 A
kAR B % ( Optical Line Terminal > OLT ) -~ £ %% ¥ = (Optical Network
Unit * ONU) ~:k 3§ 8 = (Optical Network Terminal » ONT) > # ¢ OLT />t

K% 0 ONU £ ONT EJ’K%"‘* = EHR W oho ] 5-2 #7or ~ 1 ONU #73K B e
R HA o R HZF T B E %A S FTTC ¥TTB ¥TTH 4 2 FTTCab % =
fa o pehiB3 FTTO X 2 FTTP ¥ 7 2. K% » & FTTx E'Jﬂ—;«iifp LA ek
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S R 0 T AR R T R R

FTTx

FTTH

Optical Fiber

FTTE

FTTC

FTTCab

FA LR FTTx A £ 3in g
W 5-2 FTTx 2 k527 3, W

5-1-1. FTTC * % : NG SDH/EOS

LR T EIREFE I 2R FL LT PRI NI ES LT
FEPRIEF 7}—’ v AR FH KJRFFAZ Y 2 > B pad Bk IR - o o
e S4N S E SDHERDEET » 7 - R Bz % (Next Generation
Synchronous Digital Hierarchy »* NG SDH) #_— 63 % F 47 3] s i 7L 4R 5
ﬁ$*iﬁm%ﬁjﬁﬁ*ﬁﬁWNNGﬁmﬁ%%*ik%%%ﬁ%ﬁ%F
SDH it $:8F » M- P-4t ? B 2@ * ¢ Ethernet 7 4241 % = SDH 4§ @ @%J
ehH (> 4 ¥ 42 % Bthernet over SDH (EOS) -

# 023 FTTC » FTTCab (Cabinet) & 4p3k & — B ] Mk X% & ONU - 4p >t
FTTC @ 7 » &4 ONUH ¥ € a3 = jug - 1 > 1 8 & % ik
AT * R B

5-1-2. FTTB * % : Giga Ethernet Switch (GESW) + VDSL Switch

Bos@*ehe SR pfppet RRBEL G wid I GB ML hilEE
F1* GESW $jirid-k GBL P 56 * K “ThunE A d > 3 2 @%C““@%
% 1 # (Digital Subscriber Line Access Multiplexer * DSLAM ) #-3 % 4 4 7| &
B2 R o e PRI R VDSL Bl & 0 §- ARRI R aHE
2o ipd H PP EL G MOD TR Y 2 %

5-1-3. FTTB/C * % : IP DSLAM + ADSL2
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WP GARELR® ADSL 0 ADSL2 V& B { F 0t T FAE R LS ifen
f%ﬁ&wﬁ-’ * 2% i ADSL2 i b 2t A 4 & B R F 0 [P DSLAM < 2 - &
FTTB & FTTC i i 58 o

5-1-4. FTTH * % : Ethernet + Media Converter

A 5 Rk e TR ﬁ RS o PR - B A EEE (Media
Converter ° MC) » * kg g2k gyt » THERI4S5Hw » ?@ﬁ%’# K

¢ S REF o TU-T enE & » MC 3| * # cn¥ =5 T "GEEEF AZ3E 100 = °
w4 & E_FTTH -

5-2 ~ e Nk e gt 2 R g B

TR MY A 8w R (core network ) M4 2 f& P~ 4 B (Laccess
network ) oo P R d £ 2 & q_\c‘ frek FRATES 0 B3 7 ﬁ”%fb AR B
FEocid WRPERAFS DAL THGE SR RRDRT RS PR
R TS et SRS TR T P N e
MAEECHRR - BAFERET FLORIRRD T £ e

o

W

B RRERPFTROERALIR LG T AR el ad o i) ehl AR
A ERTFFTERA YT A ME IT o 4B 5N kB kgL (Passive Optical
Network ; PON) ’E’,J}ﬁ“’f TR E TR DT 20 ¢ FhE R S
BN L A A o [B] 5-3 Ao 0 AR BNk R ELd OLT @iE 4 kb gl b iF
WRRGER D it (oplitter) > £ BEWELR FHFEL LB ONU - %’%‘{E’ LIS S 13
Point to Multipoint » P2MP 727 5% iy » 15" 17 B eDie * A A o pbohd 8
ME AR T DA RS T R 4 A AR S RS A R
%@%y%ﬁﬁ%%ﬁ%@ﬁ’ﬂ&%%ﬁ*%&&%*ﬁ%$ﬁ€%{ﬁ%
P R R o
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B 5-3 ~ PON Architecture

KR IR

REACREST EORE S AR N PN L B R S S RO E R S A
I fEAR S 5N R R

5-2-1. APON & ﬁl:}:tﬁﬁ"

#1998 & > d ITU-T & T e FSAN ( Full Service Access Network ) Forum = £

£ PATE 2T 0 04 155Mbps ATM $0 5 Fh A 5 R 200 ATM 5 @ 5 2 2k
B NP e R G983.1 0 AL S APON (ATM PON) ° %] 5 & 0 enpd g% o
B E Sp R CFMINF APON & F0dp bl * o 0 ATM & & Baie &7 &
‘]“»@ﬂi%]%i g TP E G QoS R B i OAM R R R anikEk o
MR LR S SRR A A ik A R S
PR Bedpin R LB IP/e e B o A% APON B FAFEF L IP e
ATM %t ¢ F'“lpdﬁah% AT 3 L 05E of K LR ATM #8250 f R
LR B #7012 APON 2% /] & -0 /l”ﬁ J&* o %2001 # FF FSAN #- APON 1%
WG o B4 0 AT R o 2 BV L D] 622Mbps 0+ B L fEiT S
BPON (Broadband PON )

5-2-2. EPON @ﬁ%‘l:}iﬂﬁ"

d 37 & Kk Ethernet 4 Bt 11 4- i % 4= > IEEE 802.3 7= 2000 # P % 4

EPON (Ethernet PON) e#£4 o & A 12 ¥ ehfFiF = = 7 % — Bv0 L X i mpr
Ethernet in the First Mile Alliance; EFMA &J“é'?f APON B> 45 f2 ~ = A F ~2
FAFE AR EE > R4 T BEPON 8 o 42001 & 7 ! B 454 T EFM % > &
%2003 & 9 7 = =% 437 - EPON % T#P\ B 3% #icdy @ * IEEE 802.3 3k <0
Ethernet frame » f— £ %ge ¥ » 7 F R e Vi > »ad s 3% F o» T i
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SIS AR 7S AR T (R e A

5-2-3. GPON i@ ﬁ]:}ijﬁ

22001 # EFMA # ! EPON (% £ 2 p¥ » FSAN ‘2.5 & §F [Gbps "2 } il fiji¢

FHPONGE(FF Y > 130 APON @ i 225 i1 2 EPON # i & i 24 ehi TR
BEELT R IFREN - AEEEF (R AR T As kB {5 (K
g REEYL X 3 5 MRS (ATM - Ethernet ~ WDM...) # ¥ it #c 4 APON %
EPON ik gk chife 2 28 45 0 8% 2002 # 9 * PF3% ) GPON ( Gigabit-capable
PON) P4 » ITU-T * 2003 & 3 * = & 7 G.984.1 v G.984.2 & & chil] &_» ¥
2200427 fv6 7 = F 1 G984 iR od 5t GPON# =% i @& 24
#1Q0S I ¥ LE T I Bt & R TR > A BRI LRI B
B 43 ;\: °

5-3 ~ Next Generation SDH NG (SDH) 2 &I ¢ 5 gt B

Flg kB s £ 0 B > 1986 & AT&T #& 11 7 k 5 F H 5t
( Synchronous Optical Network > SONET ) & st > 2 {8 ITU-T *t 1988 # £ * 7
S@WT%ﬁé’ﬁﬁuﬁ&&éi“*%ﬁ%ﬁiﬂﬁﬁ%‘%éilkﬁ@
%J A0 RTfi L oF o BcimFE & % St (Synchronous Digital Hierarchy » SDH)
- R0 e Bl AR > R D3 e ek Wi B oor Rl e
A F-ic & % 7 i 44 - SONET/SDH [ st¥ #1% &2 5?‘ B4 - iE k5 51.84Mbit/s

nﬂ’ﬁﬁ-aOCI’Tiﬁd P?"H}@%J BFHAEL FiERAUE AT £ 5-1
% SONET/SDH 2 #f % FAt & Ap 2. &4 > — 4@ % STS % SONET #7#¢ *
2 B L STM R % SDH #rig * - p 'a‘w’f A E R R SONET & 522 ¢ >
SDH & 5= 5 IR L1 * E"f’l.f‘:}&fté.@ﬂi%],fi oo B g g

e MNTRIFITE @ﬁé\]é’f‘lﬁ}@% S
o F* TDM i {2 2
e BREE Bl
o RIEATE N i R T
o BT F ME LT
% 5-1 ~ SONET/SDH #f % # & %

FA KR LR

SONET signals Bit rates Equivalent SDH signal
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STS-1 OC-1 51.84 Mbit/s STM-0
STS-3 0C-3 155.52 Mbit/s STM-1
STS-9 OC-9 466.56 Mbit/s
STS-12 0C-12 622.08 Mbit/s STM-4
STS-18 OC-18 933.12 Mbit/s
STS-36 0C-36 1244.16 Mbit/s
STS-48 0C-48 2488.32 Mbit/s STM-16
STS-192 0OC-192 9953.28 Mbit/s STM-64

SDH £ % 7 3F§ il #Tk 3 et » G R @i b £ 5% Lk T 2L BR
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Pt P H 5B ATH o MSSP & 2E & EJZ AR M ch 1 0 4o B 5-4 47T 0 FTH P
MSSP & 2k i=3t i & SDH g f > 4 & et iy R PR IR A S o~ i
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Ethernet | MSPP . SDH/Sonet L MSPP | Ethernet
| | | | g

Fackeis Source Sink
Port1 OJ—% Port 1
Pom 11 11118 DJ—""-L)oPurtz
STM-NOC-m (

]
Fortn © : .;.]:}Ll_l.).oPurtn

3 Tx
queuss mapper STM frames demapper  Queues
M| F[Oa | e (-
\'.
Submultiplexin Channel ID
Encapsulation ) ¢ /*} Decapsulation
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% 3GPP Technical Specification Groups 2. RAN1#48 ¥ » LTE £ & 1% ki &2
HSPA »cip V- dcoai 3 FA 7 78 P © 382007 £ % 4 » 50 FE 255 LTE & %
RAFREE R HE  FITREFE R AR SRS DI T2 @ > Tk
W1 (FI P awE R o A LTEF 7 I8 P 2 &% » ki erfg T80 1 f2 LTE % Ak

PRETAT E L 3 0Fa g ks
”ﬁbilxuﬁﬂowﬂﬁmﬁﬁ F oA R s i 4 R R B
BT 02 M R T i Ra T 5 EARMIE APk
I G e gt E A F RApH o H i ﬁﬁuEgm%g¢¢?wﬁﬁ%m
BRLEFEFR AN -

o
ok
'3 _Ek_
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LTE & * $& 1 20MHz c4f £ fie & - & /& ¢ 64QAM 3 % 27 MIMO = 3 @

BRI B R 0 R @RS o B RPN 0 QPSK A RPEE - B

AT OLHEF 2B A 0 16QAM i BB EE - B R AT BT 4B A
64QAM 7t R jiTE — B AT 0 EF 6 B A o MBI P > 4x4 D
MIMO = S5 7 12 3% 06 = 15 e Hcly @95 5 « F1o > QPSK 73 4L §

1/2 %78 5 > #p3¥% »c £ (spectral efficiency * bps/Hz) % 1 bps/Hz ; 64QAM # %

HAFILF T 0 Skl 0 R 2x2 SHMIMO % UL 5] 4F 225 5 12 bps/Hz ©

g2 e HEGERe R 0 E-UTRA $0 8 o7 B8y @95 5 (peak data rate) =
F P B e 5 o 4 tsigwgiwﬁlff IR AR 2 K UE 338 5 3 jc X Madicg m
T F]PH Y UE o3 S48 4200 % Rl Tk fpde™ ch 4R 20

(1) ™74l @ = LEfex &
(2) }iT4hEs - A F I Ao

E-UTRA Jic £ ~ F A AF 3@ * »iy > 12 W 4o w2 B 5 2 fif’u@ﬁi%]f‘,‘ ki
BGAP I 25k 5 R o AR T A E A R et T A

T 7 b

- B f 2 R MR Y T dp iR (bits/sec/Hz/site) » Release 6 HSDPA
33 42 AFFR T sy ;}F, it i 2 20 BIK0E 2 5 4P B 2. Release 6 %% »xit o
%P Node B 5 H - @2 x> UE L 7 3 %>t Type | #4c* 8 ; A & E-
UTRAZ ' NodeB¥ it Edh & s - 1 @31 >m UEF i £ &k % - Lt
XA o

1451 UE 3 M3k 20 # * 20MHz e 2 B T » E-UTRA ka7 10 4 3%
T TR R 2 gy @5 5 100Mbps » # Hz shit A5 L Sbps/Hz Al ¥ 4
B fChy B e B A ) AU BIRE TR R T T GAE S e R AT A
3Rl T 0 B-UTRA ;7 & L 45 b 40 g [ ek 8 ficdl 1 8 oot o

S

- B Of P2 R aEF R i dp ik (bits/sec/Hz/site) = Release 6 HSDPA
23 38 o ApFER * onic ki) & E-UTRARMEY » UEfe R ¥ - @i
T NodeBpe s - A& fcx Mk o

b FAARLIN G o i@ 7 20MHz SR HAe B T 0 E-UTRA i 3e¥7 L L 32 F (7485
B 2 6 By @5 5 50Mbps > # Hz iz~ 5 5 2.5bps/Hz » 3L ¥ % i #icdy,
B R R TR AL AU BB TR o b R AR I TR B et A F DI
T B-UTRA k37 o 448 1 9 g e 8 ik @y ot
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e g
LI PR | A

. E-UTRA 2 #f e ¥ e BT &7 b~ [ ¥ > } (74855 7 (7485 %
L # ¢ 7 1.4MHz *1.6MHz 2.5MHz SMHz *10MHz *15MHz £ 20MHz 74§
el o XA S HE S iR -

e B-UTRA Jiit b pF i @7 [4ap” 817 T (F4ap g b [F4a57 - B
—réﬁ'ﬁi?}%%%@ﬁ]  E g M B o

*  E-UTRA it RFEF LHF R T FF ol LB 052 A
TR Rdp i

o LU B chR L LS E S N T A

LSRR E

Re2t s gApR 87 FAE b 745

° /, .»u)iﬁ;nb,x 5§jt+_ "
T8 P el 2 #}‘ﬂm’fﬁ'ﬁ/\;‘ B (o FEn

BT F4AR 0 1B RIT
AR

&W
& 2
i<
=i

c PHBUELRFROFRAEE L AFRT » A 2 3 REs .
¢ RRGEFLATFHELG O AR TRERTEET R
REIE

E-UTRA # & $ i@ T auf 30

. 7&1 123 2 £ 32 GERAN (GSM EDGE Radio Access Network ) /3G

. E-UTRA & e = 38 1% o
o AFAEE BN R FN3GPP R A 0 T EAFER RIZ AR o
6-3-2. Throughput <t 4 7

AR gt R ER o A i (celledge) fpth A RE R o RFIH P
By ] 4 Tiohma o § 42 0 MIMO $1 & it A kP Bg e i o e

LT B R AT A e R fR TOE L B BT
P LR PRAE R ch s ) B Pl endging Mo ok 6-1 977 o
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561 HERLES PhEHR

AL KR T Y A

KNS 14MHz | 3MHz |5MHz |10MHz |20 MHz
g |72 180 300 600 1,200

Bk # = B lms eh3 A42F 13 B FRE A T TR PlE 0 8oy BT
drd 6-2 977 IR b BB ¥y @%J—f Y % 170 Mbps > 4% & * 4x4 ch MIMO
XA I EE mﬁ;;:}ji@,%l ‘R Ae—- B0 X 5 340 Mbps ©

% 6-2~ T {F4BEE lg.gt?i@ﬁ]i’?‘

74 &R John Wiley & Sons Ltd

Peak bit rate per sub-carrier/bandwidth combination

72/1.4 180/3.0 300/5.0 600/10 1200/20

Modulation coding MHz MHz MHz MHz MHz

QPSK 1/2 Single stream 0.9 22 3.6 7.2 14.4
16QAM 1/2 Single stream 1.7 43 7.2 14.4 28.8
16QAM 3/4 Single stream 2.6 6.5 10.8 21.6 432
64QAM 3/4 Single stream 39 9.7 16.2 324 64.8
64QAM 4/4 Single stream 5.2 13.0 21.6 432 86.4
64QAM 3/4 2 x 2 MIMO 7.8 19.4 324 64.8 129.6
64QAM 4/4 2 x 2 MIMO 10.4 259 432 86.4 172.8

Eola s BEXF- B ImsehFafsd BBFAFA > &% & %G5
64QAM 3 fujir > % S 7| 5 2x2 MIMO > —,—E’ﬁ 1,200 i + § 4t e720MHz i i
AR de T OO N 2T (F4AEE & Bd B J ESE iénaﬁ”z:}%\@%]—, = 172.8
Mbps °

Peak bit rate [Mbps] = H_ x (Number of sub - carriers)
z

« Number of symbols per subfame
I ms

b eaRE By R A 6-3 975 0 T G4QAM B R b {7 4L B
V@B 5 Bd 7 02 86 Mbps 3 @ * 16QAM 33 %A 0 b 7 AR Hckf @ 8 5
BB 15T Mbps ot (74 i i3 %ﬁ‘ﬁﬂiﬂ KL T (T 4AER i (B %ﬁ@%}—r 4
G FIEF) 5 ¢ A48kl 2 % SU-MIMO (Single User MIMO) % 3* 7] 5 4o
% st MIMO < SUL7) > € F LB iy B -

3 06-3~ b (FohBe B O

F 4L &R John Wiley & Sons Ltd
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Peak bit rate per sub-carrier/bandwidth combination

72/1.4 180/3.0 300/5.0 600/10 1200/20
Modulation coding MHz MHz MHz MHz MHz
QPSK 1/2 Single stream 0.9 2.2 3.0 7.2 14.4
16QAM 1/2 Single stream 1.7 4.3 7.2 14.4 28.8
16QAM 3/4 Single stream 2.6 6.5 10.8 21.6 432
16QAM 4/4 Single stream 3.5 8.6 14.4 28.8 57.6
64QAM 3/4 Single stream 39 9.7 16.2 324 64.8
64QAM 4/4 Single stream 5.2 13.0 21.6 43.2 86.4

T 7 4R

user throughput per MHz 45 1% & 5% % 4¢ 4 i & #c ( Cumulative Distribution
Function > CDF) - 4rB] 6-3 #7517 % 3GPP Release 6 HSDPA 32 & 3 % o

D‘; L

0.8
0r el f

0.6 7

—
é 0.5 / f"f/,-fJ
04 ] / — Max. C/l . |
03 / f /] / — Round Robin
/ ) ))/ A — Fair Throughput
0.2 f /L — Proportional Fair [
s /] —+-3GPP2 PF criterion —|

0.1
yad T 1

0
0.0 1.0 2.0 3.0
Normalised User Packet Call Throughput

FHL kR : NGMN
W6-3~—dxtlen® 2342 EidE b T 2 R 4e £ 7 318 CDF 6
averaged user throughput per MHz 45 # 5 3GPP Release 6 HSDPA 173 3 4 & -

bt e i & 2 B3R iE % 4p B 2 3GPP Release 6 %4 a0 Ry
NodeB % ¥ - #:i¥ X ¥ UE & 5 # % »Tac type 1 d&4c X & ; @

2t NodeBP st B dh - 2@ xs>a UEP i B b - 2 8=
o

user throughput & iv 134548 5 K & fi 34 & o

el

user throughput per MHz 4p # & 5% ¢ CDF B 5 Release 6 3 3% 5 uplink 12
3% (UEfeR - B2 x4 > NodeBpie - L g x4) o

averaged user throughput per MHz 45 1% 5 3GPPRelease 6 3 3% 5 uplink 92 3
3% (UEfeR H- B X 4 > NodeBfies - L g x4) o
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e Fifz :}Fy]@}%ﬁ%ﬁd % E-UTRAZH 3 ? » UEfe ¥ B - @3 % 52 Node B fie
3o A EJrx smkE S o * duser throughput & it %?{d UEfe® &£ @i
RIF R o

* user throughput s ic 1547 575 A > @ xRt FRV R .

6-3-3. 1 aAB R LT

Uﬂ%NHE%Wﬂ@ﬁ&$éﬂﬁﬁ46%ﬁﬁﬁﬁ’E%@%ﬁﬁﬁ%—%

€ £ P-ig 2. < ¥ Handover «#73) < if » W 8_UE j¥JR4%+ ¥ hin?e serving cell #3 3|

H @ fmPe > o i i targetcell 2. (75 o AT A BB ENFRRERBH

B 02 EPIAET Y Pid 2 % vh o 3GPP £44f E-UTRAN hfs #5122 & $doT

e UE# ' |PR0O~I522 2 MafHd @ SR HFE2HEL o

e UE# |PFI5~I20222 g f#d @ ERHGHELFHL LR -

© UEH [P 120~350 22 2 4§ i 58 1 s 46 i o E-UTRAN 9 8

RSBl ic PFEE P PE 350 & 2 enfiiR T ARG RS AR A EE )
Bé':SOO ] m.]ff- LA | }FETJ”;F‘-F,&X'? IR o

N

* = 3GPPRelease 6 A g=¢ » 75 7 B i F 2 THS LEHAAR
( Circuit Switched domain > CS domain ) 2. PR7% » 4oiF 5 &8 2 8 PRI &
% F e # & UTRAN ¥ 4 2 JRIE5-F o

* #7% I E-UTRA (intra E-UTRA) PF > H 2 if97id & 57 F en@ 08 /) »
2 %3 4 GERAN 7 B& 3% R AR B fra 3 e it r%’}’?i%ﬁ:‘ﬁ °

e E-UTRAN R it &85 % 2u 3 & (intra-system handover ) p¥ > B i Hjkric 4 &2
WHU A ERFL B a4 o

6-3-4. % F Féxa A 7

E-UTRA Z@;”ﬁ g g LT ik “‘% Fl 3-8 > 0 ks PP R

L HE* 5 A UTRAN 35827 Y007 5 0 4 %) & cell edge »oic % 4 £ A&

3 "L C/ (Carrier-to-Interference Ratio ) sRiE3K firim2 & <R @ » 4oiv i PIFEH o

C/l »zst » 7 3GPP Release 6 HSDPA/Enhanced Uplink ¥ i % § 7R A-eid & o

i‘/ﬁﬁ\‘)‘ .f‘:m’i’é;'m“‘%ﬂﬂ E-UTRA B X g T g £

© EmFFFECISSL Ik PRBENE2ZFLE AN E L

B R

Pt 53022 1B LR G TSI R R

CHEFEATE G om AT PR R TR AT LFG . Ra A e

ki PR B BT o
o ERERFERAD 10022 3 ARG G

pe
-

B LS

k=1
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6-3-5. F 5F# F R FF Pera A7

By oS F

BE SE AN F P 5o BPLBED - rﬁé§\71i3;4
X LF LICEN S O EETE D SRS Y
PR RGRFER D DE - BT IEE ;E % o
e NI Lt e LALRSL R
W°uﬁ%mwdf’éw‘&«m%*ﬂ e A Bl B UOE e
dB&-2dB 2z [ o

4*_.
F_L (ﬂ} —L)A

\\\Xr

Sa Q“i‘

4

T

A

S;

A

- ,’19’11'% [E ) ﬁx

* RE (Resource-element ) # F #3741 fi # &l : RE (Resource-element) # I
Fodld o «Jfffkm‘}\"?'f BT AR o Bl 57

RE (Resource-element) # & 27 T 35 RE (Resource-element) # & o #-¢ &
m&ﬁﬁ%ﬁﬁ%w?@aﬁ¢ B Sl R ) R s

RE (Resource-element ) # F f341% ik §= Fl4c 4 6-4 #75 -
% 6-4 ~ E-UTRA &3 2 RE # Fir418 i #* F

FA KR T R G o g

RE 734 %7 | RE# F 40419 & § 5] [dB]
(down) (up)

QPSK (PDCCH) | -6 4

QPSK (PDSCH) | -6 3

16QAM 3 3

64QAM 0 0

e AFFELEFPE PR ELTASFELFHFA B OFDM # A2
Bt g B o b B R T FAARAS FE LR ST A 659772

% 6-5~ E-UTRA £ 2 RE R# Fi4]% & # @

FAL KR G

E-UTRA i# i 47 & [MHz] | &7 5 & # B [dB]
1.4 8
3 12
14
10 17
15 19
20 20
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5 S EC/M P P 5 & Wi % %2 E-UTRATDD A% (5 o

FEHMPH S DFRM PSS RS ERARE TOus 0 T ER AR S
Y IR AL GE T AF M PR ARl BE gL T
A o o] B R SERE B A SO R R R 3T -85dBm/MHz e

FHERETDET  FHERFL DT FHTRUPOIT IR
PR AR I MPY R B RE oF S ERS TN P icR
6-4 “T7F o Boo| & R2 B S BRI BET Ao 6-6 977 o

A Transmitter Output Power

(Informative)

ON power level i m E.
]
]

1 Transmitter ON period
1(DL Subframe and DwPTS)
]

'
1 '
'
! ! ! '
! 1 1 '
o ' ]
! ! W
i 1
OFF power level = : . 4 bt -
i ! '

Transmitter transient e
7 Time
/ period \
B . e

Transmitter OFF Transmitter OFF
period period

T kiR 1 3GPP
Wo-4-FHRENPE - FHBPHFRAFHERBTIAPTLEN

% 6-6 ~ E-UTRA £ 22 RE ¥ &+ ¥ H P § i

FH kR TG HA oTL

ek BT P LR [us]

B TR EC 17

B ECT BB 17

FHERET
W RLE R R S R B R o

”:E’::?\: é;ﬁﬁﬁ}%;ﬁ_{ﬁl‘a“ﬁﬁ_&% L"ﬁﬁ‘ﬂ”f?’—?"*’#% i’*ﬁ—?ﬁ‘*rﬁ;g ’7}
inkimah 2 SPAAE X AR Y A A 2 oo & R2 Al SRR
AR et FE 1 +0.05 ppm v BLRAZE - B3 4T o

Error Vector Magnitude (EVM ) : 4w % A L R AE 218 > 28
BPAERERPBATSNLE - BEe BN ARNLEHLHE» R (Error
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Vector) EVM en &L 2 % 5 T £ F T2 5@ (UF A
WA ) 23343 .
wrrd g R 0 EVM £ Blendt (7 B £ B1¥7F e B 9 RB (Resource Block ) &

MAZP 13 MR 0 ARSI B P re S a2 E o

f*—"?“ﬁ""f‘"\%f“ RNV ERE R RS LR AP Lo
EEMAS FOZE DL @SR D -?’f%pf—%ﬁia‘ﬁ TH KR RBhs 2R RGEE
E‘&i&@c’ﬁ’"l"‘gj‘N)’?E’T}"\g‘ﬁmFﬁ I EFER AR ARV gz 4
#E R MK TR F A2 65ns o
T {7448 RS (Reference Signal) # & 5 7 {7488 RS 2. RE (Resource-element )
HE 8 ﬁ e7F {7488 RS # F 4 57 & Broadcast Channel (BCH) - & ¥l /i
L%‘ m %77 & BCH 2 7 7 4k Rs’éj? A S XM EEZ T T RS
= i‘-—’ﬁ'm&mg"l o o] & R T {748E RS # 5 i i BCH #74p 1 67T {7485
RS 7 %£2.1dB 11 A o

Lo B kb e 3R A ke % F' bt oA b b e b 5 AR R0 0 FIR
RAER G P B LR TG A gt 0 R R @ 7 0E R kst o h st Ad b
B S Bsidoid il ~F A LT A %;Mi B R R TI A
F & AR R ATEf o
Ao S B R T A b 2k 8 4y L 5 Adjacent Channel Leakage power
Ratio (ACLR ) 224 (T4F F 2. 25 B 3 hd o (TAF 4 2. 250 B bt 2 & 5 3 64 B
i% EAE 4 4c P AE 5 10MHz 2+ 22 10MHz 1277 2 g R #75 258 & g sf o478
T B S B b RS R R s R BTG oF - SRR RS R AR

LR S 3

B * HE A - M I :’ﬁﬁ'ﬁ; L] o T BRCIHE 00T B RCE N S0 b e

T3P F RO IO S 52 A0 B2 2 E G 0.5% i &
i * A0 SR AR o B & R2 TR MR MO A B e & 6-5 477

ACLR (g A% i 8 ik 7 0 )

ACLR G dp L HE 5 ¢ B en T 300 S AT 5 ¢ B enTam F 200 @
ACLR & R pif * v & s st By (E L 2 249k ) > g » o5 flae
B A RRP P REH o5 £GP ACLR 7 0% - f84 48 5 £ B T
Z AT EAR S BT AR S S Bt A o TR S ehd MU S 2 T A
Boop g btk PORAEF 2 b 2 485 o ACLR & R ¥ M E LB LY T
Boo] & £2 ACLR h @ & P - M H 2 > gt B > Ap ¥ g Ll g5 7 &
V3 5 B BWeme 2 @B AR 0 AR 67 2 4 6-8 772 BT

% o
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% 67~ S #HE#2 43 5 ACLR

TR kR 1 3GPP

E-UTRA transmitted BS adjacent channel Assumed adjacent Filter on the adjacent ACLR
signal channel centre frequency channel carrier channel frequency and limit

bandwidth BWechannel offset below the first (informative) corresponding filter

[MHz] or above the last bandwidth
carrier centre
frequency used

1.4,3.0,5, 10,15, 20 BW channel E-UTRA of same BW Square (BWconfig) 45 dB
2 x BWehannel E-UTRA of same BW Square (BWgonfig) 45 dB
BWehanna /2 + 2.5 MHz 3.84 Mcps UTRA RRC (3.84 Mcps) 45 dB
BWchannet /2 + 7.5 MHz 3.84 Mcps UTRA RRC (3.84 Mcps) 45 dB

% 6-8~ XK HIEH2 A 52 ACLR

FH kR 3GPP

E-UTRA transmitted BS adjacent channel Assumed adjacent Filter on the adjacent ACLR
signal channel centre frequency channel carrier channel frequency and limit
bandwidth BWechannel offset below the first (informative) corresponding filter
[MHz] or above the last bandwidth
carrier centre
frequency used
14,3 BWchannel E-UTRA of same BW Square (BWconfig) 45 dB
2 X BWenannel E-UTRA of same BW Square (BWeconfig) 45 dB
BWohanne /2 + 0.8 MHz 1.28 Mcps UTRA RRC (1.28 Mcps) 45 dB
BWehannet /2 + 2.4 MHZ 1.28 Mcps UTRA RRC (1.28 Mcps) 45 dB
5,10, 15, 20 BWoehannel E-UTRA of same BW Square (BWeonfig) 45 dB
2 x BWchannel E-UTRA of same BW Square (BWconfig) 45 dB
BWohanne /2 + 0.8 MHz 1.28 Mcps UTRA RRC (1.28 Mcps) 45 dB
BWchanne /2 + 2.4 MHz 1.28 Mcps UTRA RRC (1.28 Mcps) 45 dB
BWchanne /2 + 2.5 MHz 3.84 Mcps UTRA RRC (3.84 Mcps) 45 dB
BWehannet /2 + 7.5 MHz 3.84 Mcps UTRA RRC (3.84 Mcps) 45 dB
BWehanne /2 + 5 MHz 7.68 Mcps UTRA RRC (7.68 Mcps) 45dB
BWehanne /2 + 15 MHz 7.68 Mcps UTRA RRC (7.68 Mcps) 45dB

P iTAE N 2 2L B i

e (O 2 220 RS et AR S B2 3 EHE G IOMHz T 3 A e o
B bF2 He TTAE S IOMHz 14 b oo R (EAE T 2 2h2 & bt an® fOUR AR 2T & A 6
g (Efaa s ) ~g* o3 fd A i%ﬁmuﬁﬁﬁﬁ:; o

B SE G st
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WEE G R s N 9KHz 2 1275GHz 0 # @ gﬁﬁgfrv JE AR ¥ "’?ET
B THE ¥ 2 B MAE K I0MHz ™ T X AR S8 B B T Y 2 ﬁxz'{ﬁ?
10MHz 12+ o 3 54 B 3 | 2c bt chk R * >0 L Ad # B (s

;u;ﬁ‘) VA AT A A ;;%fém,ggjﬂﬁr; ouﬁg;h_}i @R Bk _rj\_u_l

soxt % p) -

FHBLIAR
FEHEIIAGE LI ERIFH B G 2EmME A 2 F 4 i 5 LA
EEchilde fd W B T MFEF M E G A AL
BB HEIITARNE RF NP HERDTEFHERETADF -
%%%%%%ﬁm@ﬁﬁﬁ’&+$$L§%$%_ﬁ%iﬁﬁifﬁ%
iﬁ F ok B BEHWEAE BWonana B 5 o S A2 B AHH - Ji & 3
TR CTE RS EAL 69975 cFHBELIARFTHRIAREFLEL L

T
RS
N\
:'_l)\

269 -FHEITARLRLTFELRALL T

FAL kR 3GPP

Parameter Value
Wanted signal E-UTRA signal of maximum channel bandwidth
B‘lllf.l!f‘Channel
Interfering signal type E-UTRA signal of channel bandwidth 5 MHz
Interfering signal level Mean power level 30 dB below the mean power
of the wanted signal
Interfering signal centre -BWchanne /2 - 12.5 MHz
frequency offset from -BWchanne /12 - 7.5 MHz
wanted signal carrier -BWehanne /2 - 2.5 MHz
centre frequency BWechanne 12 + 2.5 MHz
BWchanne /2 + 7.5 MHz
BW e hanna /2 + 12.5 MHz
NOTE: Interfering signal positions that are partially or completely outside
of the operating frequency band of the base station are excluded
from the requirement.

6-4~NGNF?* % & 4 %
TR SHEBNGNE LR E -

6-4-1. [¢ £ + $¥-¥ 3 (Alcatel-Lucent)

B UTR A AN REFAPAESET 0 P E T+ -9 (Alcatel-Lucent )
F T F DR +%»%§%—* ?ﬁi CHLUE G ERE URAE > B R A R
E T F R B AT R PR LR A2 RAE B—g—wﬁ—;n 1
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class 4 ¥2 class 5 & fE#F A en=t £ MR AL 20 FEL BB AT K
L EAY NpERgaguEy o U :IZ—%A.‘E'_ A 2 e S MM i B SIP/MPLS B d
B cpRAEEIMSIHM PIRBEXGHE A2 o

1. 3 8- FEE (Media Gateway)

EFR2IPREROI T PR T RO T > P BL- Ak
ROLAI® i &0 Al BB RE OGS SR E E AR
T BTl > PR+ EH-PAFEET 7500 - 5 7h s HMAE R 1295
Je* 0 Fa G AR R TR Eie B RR 2 B i g0 T
23] TDM “ATM VP % e o7 @ % PSTN chid 32 ¢h » o Pre 7 1035 & SR
4 GSM v UMTS % & Seerfg B o

PR BRI S ENE R EER 0§ 7506/7510/7515/7520/7549 Media
Gateway ° 11 % 7540 Wireless Media Gateway + % f83] 5 > 4 BB * 7 fo chfz
A R o TR AN 7510 3 A A K o

Alcatel-Lucent 7510 Media Gateway % — #8% 7 £ % {8 f i £ > L 3 TDM to
TDM ~IPto IP ~ IPto TDM /i 4% » ¥ J&* ** VoIP JR#% > ¥ B 5 7 !

. Multiservice

7510 B— BHREFHE IR LT 50 F A VoIP ¥ #0 2 G RER R o
i@ 7 IMS ki st? MM g Ben? %K g B (Trunking Gateway ° T-
MGF) 12 B % B #% R if £ (Interconnection border gateway * I-BGF ) & f&%rd o

. Highest scalability

BAEEOEM S E - K 20 B 0 F & & 270 12+ e CAPS (calls per
second) * ¥ 3% VoIP ¥ #R|& & ¥ # i 32256 OC-3 & ¥ 31248 STM-1 & &
9920 E1 °

. Multivendor networking
LR ARG IE W T 0 dr Megaco/H.248 14 3 SIGTRAN -
. Carrier grade

AESBEF R EREHT ik rE 2 AR ERIEF T (toll-
quality ) e85 PRI% o
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Business Universal Service-fware Edge Data-Aware Transport Open Service
ancl Broadband Delivery

Consumer = Access PBXIDLC Access Platform
IP Switching
7
7510 MG

Environment Environment

ValP Trunking

IP Network
Peering

oL TDM' Megaco
Switching A=l =  —=Ss==e-———-
VolP SIGTRAN _____
ﬁa Termination
aa /—-6510 MG Softswitch
IP Phone PSTN g TDM
(OLO) Switching oLo
i Broadband

LEX/TEX

AL kiR Alcatel-Lucent
W) 6-5 ~ 7510 Media Gateway # it

Bl 6-5MRm e {fiE i PR FFTISIOME Benst i > B o NHET
4% @ 5. PSTN “TDM ~IP = fa % 8. » p FF 7% 2 3% Megaco &7 SIGTRAN # f& 4 2>

¥ 27 Softswitch /& i -
2. IP/MPLS Router

BEARTP © BRI E RRERFRES e o R AN REE - BR S DFEE
Bedm g e Ry 273 K2 ke MPLS U U PA T3k ¢« R & 1
HEH A REIF LR AL > X0 RO RIS T QoS FE i 4 0 Fut A i =
R R P A H R E - B MPLS 1 5 A#H P R “,/TT 7o S aE
s R Y U MPLS 3¢ 5 AR BREA G 20 AP RRAOFG S B
E PR H S AT R~ MPLS P LN G Xt o R 0Tk
A & kL # MPLS ¥ i ¥ > ¢ 7 3 Alcatel-Lucent 7670 Routing
Switch Platform ~ Alcatel-Lucent 7705 Service Aggregation Router ~ Alcatel-Lucent
7710 Service Router ~ Alcatel-Lucent 7750 Service Router ~ Alcatel-Lucent Service
Router Operating System % o# ¢ 7750SR £ # ¥ @ ATHA 5 0 i 59 |6 PR 37 5
faRgenig ﬁia?l*#ﬁ{n fim 1 Z 3 kL E_ 0 @ Service Router Operating System R &_—
ER* 3 T7750SR £ 7710SR hfF & [~ it > 7 Uk B s ahE R B R
¥ W PRAE ©T750SR L § SR-1°SR-7 1% SR-12= 4% I & s chd @ 1L
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S B R R aIRE -

gk s — B FrenA 54 Alcatel-Lucent 7450 Ethernet Service Switch @ 4 ] 6-6
“7o% 0 JTASOESS T 043K % A MPLS roo e i o v ki 2w
(DSL) ™ 1% 5 Falie » MPLS 1% feja 3 e f 2 o

1
1
1
1
1
1
1
1
1
1
, 7450 ESS
1
1
1
1
T
1
1
1
1
1

A
\:‘
A dn
il == . NGN
A 1 )
)
% T 1 ‘\ \\ 'I 'l
I VPLS oN
Consumer LU N \ W ot < d
Entertainment EP S~ ’
il - T A +
7450 ESS S RS
- - = A
~ - I v
- J

2%

Access Nodes Internet

AL kiR Alcatel-Lucent
W) 6-6 ~ 7450 ESS 7= 7750 SR 2. 3§, 2% f#ﬁl

3. Convergence/IMS

FOOBEE e PR AL BB TIPS NGNIMS R Y AR 2
HAMAS P KPR RRRS LR IR e R R TR
PR+ EELEEETA R PR RGBSR R F B E = gl

® Network Management & Operations

Alcatel-Lucent 1300 Convergent Network Management Center 4_f7 f + # % X §

PREZGS- BER AL B 6-7TLI1300CMC 7T LBl - ¥ g 1B E
1300 CMC # 3% i~ # 7 PSTN - Fixed NGN ™ 2 IMS et ic » 2 H¥ 0w g

Leip bl A 50 453
Alcatel-Lucent 5020 Media Gateway Controller (MGC)

Alcatel-Lucent 5020 Call Session Controller (CSC)
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Alcatel-Lucent 8690 Open Services Platform (OSP)

Alcatel-Lucent 5350 IMS Application Server (IAS)

third-party products from companies such as Sylantro, ACME and Convedia
Alcatel-Lucent 7510/7515 Media Gateway (MG)

Alcatel-Lucent 1540 Litespan Multiservice Access Gateway (1540 Litespan)
Alcatel-Lucent 7302 Intelligent Services Access Manager (ISAM)
Alcatel-Lucent 1430 IP Multimedia-Home Subscriber Server (IM-HSS)
Alcatel-Lucent 5070 Signaling Server Global (SSG)

Alcatel-Lucent 1000 S12 switches

Alcatel-Lucent 5020 Call Management Server (CMS)

Alcatel-Lucent 5750 Subscriber Service Controller (SSC)

Alcatel-Lucent 5430 Session Resource Broker (SRB)

Alcatel-Lucent 7720 Intelligent Gateway GPRS Support Node (iGGSN)
Alcatel-Lucent 8688 Media Resource Function (MRF)

Alcatel-Lucent 8693 Personalized Ring Back Tone (PRBT)

ME-Related IMS Funclions

0ss = 5020 MGC: BGCF, MGCF
= 7210 MGW: SGF. IMS MGW
I = 5020 CSC: 5/1-CSCF

= B&88 MRF: MRFC, MRFP
= 1430 H5S: UPSF
= ACME: P-CSCF, 5PDF, BGW, IBCF I'WF, | BGF

1300 CMC

. ‘ / e
‘1000512 - |||

R N 575055C 7720 ABC

Fixed NGN - —

: 1430 IMHSS P ST (

. Gups
= : S Il | K

i fl| 7s10mew  s020 Mac } =
: 5350 A5 5430 SRE 7510 MGW

. B6BBMRF 8690 OSP ACME < e
s 7 RlliMs/

D - TISPAN 1
§ e, 5(_’_2°CSC 5020(_:”'5 et . 8493 PRET
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T Kk Alcatel-Lucent
W 6-7 ~ 1300 CMC % #-57 X, B

etz vt e+ 4585 Alcatel-Lucent 5020 Element Manager ~ Alcatel-Lucent
5529 Statistics and Data Collector ~ Alcatel-Lucent 5530 Network Analyzer % & &+
FEL FH B A DR AR o

® Services and Applications

&Wﬁﬁ@”%&’Wﬁ4%4ﬁ%1%ﬁé&?%i#ﬁﬁ’%ﬁﬁ%ﬁ%
IR FIRET B g E R 2 b [4RY BRGURAT 5k f ¥ IR
B0l 2 R H S o & ¥ @ 75 Alcatel-Lucent 1430 Unified Home
Subscriber Service for IM-HSS ~ Alcatel-Lucent 5340 Enterprise Communication at
Network ~ Alcatel-Lucent 5420 Converged Telephony Server ~ Alcatel-Lucent 5450
Access Gateway Control Function % 7~ 2 o121 T RF %]/ 5 # 3tad 4{# class 5 = &
Alcatel-Lucent 5060 IP Call Server °

5060 ICS # =7 IMS © #74] € el Ju35asd7 474 i CSCF ™4 2 @ 7 i i B0+
# it BGCF > ¥ # & POTs xDSL ‘FTTx WiFi \CDMA “WiMAX % % & e poif & >
ARV AR E P A B FIRIE40 8 3] 100 04 F a2 o] 6-8 T
H_5060 ICS she it 28 H Ml » B4 f=1=R L8 7 2 IMS AP+ iL -

Application layer Application servers
5420 PCM
|
5060 IC5 TAS
Control layer iHsS E iccF s-CSCF BGCF
MRF IAGCF SPDF I-CSCF RCFIDF
MGCF I-BCF P-CSCF E-CSCF
- A *
ISP . SP
g conreereer H248 § SIP
PSTH/PLMN 751011520 MGW ena 7510 MGW Peer IP
networks -BGF netwaork
MGW 7510 MGW
A-BGF
T — RACF
Access layer 5
NASS

DSL Wi-Fi CDMA WilMazx

= Dl €0 1™ @7

7L &k ¢ Alcatel-Lucent
] 6-8 ~ Alcatel-Lucent 5060 ICS 3§ 3% ’hf_

® Session Management and Control
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B R g AP G0 P+ 4 &7 Alcatel-Lucent 5020 Media Gateway
Controller-12 ~ Alcatel-Lucent 5020 Media Gateway Controller-8 ~ Alcatel-Lucent
5060 Media Gateway Controller-10 ~ Alcatel-Lucent 5060 Wireless Call Server

~2

FIIHMEEEAE T KAl Y B Wi % (Trunking media
gateway) 1% TAEIMS kY OMGCF ~# 5 f Fi04] F B B0
pe® o ¥ 598 CSCF ~ BGCF 1 2 7§ B % 38 et /i”? » 32 {7 ISUP & 1P 4
% SIP £ SS7 = T ehig 3% o

P e+ 4585 Alcatel-Lucent 5450 IP Resource Controller ~ Alcatel-Lucent
5450 IP Session Controller ~ Alcatel-Lucent 5750 Subscriber Services Controller % 3%
HE O R IRNGN ¢ ocnfeiaididg S+ k58 (NASS) M2 FiRE &~ 345 %
s (RACS)

B] 6-9 #3 it d} 5450 IP Session Controller £2 5450 IP Resource Controller = NGN
B oz d i Hardk iR anss iy 0 H ¥ 5450 I1SC 4 & &% k42 SIP A @31?]
th TEPPRFE 0 @ 5450 IRC R AL F mJ2 F R g ILih1 17 o

lication layer
Appl Ay IM5 applications

TAS Presence 1M VCC Push-to-X
Contral layer }>
’ e 5450 15C
| S-CSCF RCFDF
5450 IRC I-CSCF BGCF MRF
PCRF SPOF — PiOSCF E-CSCF HBCF
MEF TS0 MGW
PSTR/PLMN Peer IP
networks maw L o= -BGF network

ABCE 7510 Maw
A-BGF

Mocess layer

DsL WiFi GEM/UMTS =i CDMA WiMAX

AL kiR Alcatel-Lucent
B 6-9 ~ 5450 ISC §= 5450 IRC 3 g 7% 15#-

6-4-2. ¥ (Juniper)

B 6-10 45 it D1 pEHE i d S A TP B 3 T - KBRS Y SRl o 1Y 0
—-ﬁ e B2 78 #'r LRI KkETH Rk I% g o ﬂi > e @e Tl%;}gﬁm—q.\ikﬂ\mlp
WE o BARRARE 2B TR B2 T AR SRS RIS
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TR S L HER R R T g I B R AL g ﬁé?ﬁszé
¥ oap iﬁf’é’i Bl P BRI ERAT- S e 4 0 EIEIRIFA LB RV RT Ap )
Do REBE- EFFELA N PR iéﬁzkmﬁméﬁ% A
4o L vg (Policy) i TAEA » 35 48 WvE ok T T 3 P PRINAE 3] R B
AR @ g g o PR Pos REOT IR Y 2 E e i &4§Em%ﬁ
JeBe AT D AT — (R e 2 1B 0 #5 % 3GPP IMS ~ ETSI TISPAN #74% ! 2.
AR PRE o MRS IR R E S AR > T2 R B G kT 4P
M st o BB - BRSO R R LR L EE DR R 1Y
FEPRAREE A 07 T ok ] LB K 0 VIR RIS T QoS HHL N AL o e R
TRk raF b e ]t o

Basic I.P New Architectures NGN Ngtworklng
Networking the Juniper Way
Inefficient resource utilization Improved service-specific control Maximum resource utilization
Limited service differentiation Policy specific to individual controls Maximum service differentiation

Core unaware of service requirements
Applications & Services
Apps & Apps & Apps & Soft-

Services Services  Services ms IPTV IMs  IPTV  _ouo SOA
Abstraction of Raqests #
Application Regoursss
Unaware of Each Other Pollcy Pollcy Pollcy for End-to-end Control

] 6-10 ~ Juniper NGN Network Solution

T KR : Juniper

eyt g ko fEor e R ks PR R TR D hfRA S k@ 70 Toseries
Routers ~M-series Routers ~JUNOS Operation System ~Session Resource Controllers

AR UTouA L2 o

1. T-series Routers

T s 5§ d -‘ﬁ * j\f‘ﬁ&-“ A B id T 5 ¢ 75 T320 T640 T1600 &2 TX
Matrix —t“']’%i A e L‘m*&ﬁﬁrz\ 1> B %7— AeT1600 B & ﬁis?l“'”‘ 3
1.6 Tbps (100 Gbps/slot) B R EEDIG ¢ 7 G 16 OC-768c/STM-256 = 4
64 10-Gbps > fr pFe ¥ 3% i MiE E'?'ﬂilﬁ%]/? & 1 I%ﬁ]il%” od T k7| d B
A EAY ARBYTFIRE RABRE{ERETDAEAS P D mTXMatrleI*
¥4 5 Te40 - 57 ET|25Tbps 0¥ — fad B o @ % T 4k 7[pad B
B iR EER B 59 A dk BRI PR 7 ke (7> P H iR ARAR § il

—

C
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2 T640 2 %3 T1600 5 &) > =~ ) F 7 & 90 ~ g cnpr i o

% 6-10 ~ Juniper T-series .3

AL KR ¢ Juniper

Platform Throughput Maximum Rack Maximum Fully Muhti-
Forwarding Space PICs Redundant chassis

Rate (19"7) Hardware Capable

T320 320 Ghps 385 Mpps 1/3 rack 16 Yes M

Te40 640 Ghps TT70 Mpps 1/2 rack 3z Yes Yes

T1600 1.6 Thps 1.92 Billion 1/2 rack az Yes Yes
pps

TX Matrix + 2.5 Thps 3 Billion 3 racks 128 Yes Yes

4 x Te40) pps

2. M-series Routers

WA mEAL AN P ARACT R PRIFEG S M AP Bd B
SRR B RIEE R 2 RIE T e E - T A Layer2 I
Layer 3 FR 7% » & ik ~ R 7 [P/MPLS § o JR3% > ¥ £ ¥ ATM -~ Frame
Relay “Ethernet “SONET/SDH “TDM % 7 ¢ i# ﬁs?lr}iﬁf v B NP ) A PR AR
B S BRI G S T A M A SEd Bz B A Sl H
fa it

® MT7i

M7i g d B¥ L 424 88408 NAT IPSec v f& i BIFF V4% > 122 J-Flow 3+ # it >
A IRE A A PRI & B E\'—'F'? £ % Internet B if B A" g 7 L 4%
7+Gbps hiB fijid 5 o P MT7is M 5 71E &7 W] itd 5.

® MI10i
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hﬂm{Mﬂﬂﬂ&ﬂﬁ~@%a§$&@$,af S R ARG A
Bad SIEF ~@BESIHR L S BETRER-

® Mdle

RN ARG B R E PG R R RE S LR TR 8
BN B 5 32 F PIC+ » M 53 @»%J‘? ¥ HE A L OC-48¢/STM-16 °

® Mi20

MI120 % £PRixFH5Ed BEM (ABATHRDE S BHF L2 PR LNE
¥ L 4% 128 1 Gigabit Ethernet * = i# 3% » ¥ & % 10 Gigabit Ethernet 2 OC-192
4+ @# g o M120 B ¥ & Layer 2 f- Layer3 + £ 3% MPLS PR+ > @ * BAE R ¢ =
4B B ¥ Frame Relay = ATM 7% o

® M320

M320 2 5 & B it &2 40 F AR & 0 7 L4210 Gbps ® 45 i 5
SR B AT A RS L e S R R mv‘ A F FE P g o o
PP S G F TR R Y R S R

3. Session and Resource Controllers

PRAS e B g R At e L AREDBE R B HRR TS
* 3GPP IMS £ ETSI TISPAN #7#| Z_ ez § 3w iy > H ¥ Batehs i ¢ 7 4
WU F I N 2 H I E T SRR T RITE 0 U AAA TFL R R e
Be? vk B4k enf2ii-2 % > Session Resource Controller £.d 3% % #c 48 fiie 45
fie + C-series A &2 SDX 300 Service Deployment System #7ie = > ¥ &% it
P4 ac 0 4o Bl 6-11 %701 0 3541k (A SRC k LB @R 22V e o BRI K
YLE R PR iR A R e R E TRAR R R ROIE T ehi * o

N
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SDX Appllcatlons Walled Garden + IMS Applications

E | Over the Top Apps ‘%"E I
Portals, TMP, VTA Softswltch, CSCF

ay

Standards-basad
Interfaces

1
¥
. ."
L
L
-

Standards-based

* L}
. RADIUS, COPS, PCMM :XML, Scripting Sevices Interfaces

Broadband o
Access Network |G=== S

Radlo
Access Network

TR &R ¢ Juniper
W 6-11 ~ SDX &1 SRC B % #

4. JUNOS

JUNOS R gt ik dehieps (T J s> % had = FE B enfepe il o 0t f st
L BAS RG> PR LT SRCRRF 1Kk 3 o i L3 F
oA e oG b R IEE kA JUNOS LB i 1-1-1 S B R ol 1

BrH- AR FEIUNOS % 1 VEALHFEH N SH N A 0 LT Y
teig FILA R E Y # % JUNOS “ut B o

® H - @ik A

2004 & B 400 0 B Rehig B F & 4L - BATHR K o AP ROT - SdE S
A @ 3 0 JUNOS in* # 7 &4 Hsr 5 aieni 4 » N8 - Fi8f7- % {
e 17 RIS R B AT T o

® H- Wiy
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Boie it 2 E_JUNOS # % ehdr d > d - 1 fzfe 5 B JUNOS ¥ ek B ke
AEBEN BRI REN ZRRADATR LB S EATH R kRS o

=

% 6-11 % 2007 & Lake Partners *7 ¥4 £ & » 7 14 7 d1 JUNOS 72§ ¥ 11 3
EHETA R
% 6-11 -~ ## * JUNOS ¥ ﬁﬁ’aifﬁfgﬁ»‘%&

FH &R JUNOS

B 122 RO NANEEMIHHE
EXRREER fEMA Junos IR TIHE EAORFME
e R B T S R 5 54%
A AR 24%
R B 23%
b InBLRIERE e 20%
HE e 25%

6-4-3. & (Cisco)

Cisco # & p {7 B % Cisco IP NGN solution » #-J& % ~JRIF ~REpe L > - BR
RN RS R A A EPRE P E o 1R 6-12 504 K EHE 0 P
I 3t -

Connected Home Mobile Services Managed Business Services

EP.Wu IPTV | Home Control | | WiFi/ Cellular| Streaming Bus Video Unified
el i DVRIPYR | Entertainment Voice & Data Video TelePresence Comm

Application :
Layer .
kB &

S-esrﬁlitba dentity  Policy Bfﬂr-lg Open Framework
Cisco = = for Personalized
Service Service i “Any Play” Delivery

Layer Exchange U {Any service,
Framework . IToT] 'T"‘ to any device,

to any location)

Operational Layer

Mobility Data Center __

Customer Access/ Intelligent Multiservice
MNetwork Elamant Aggregation Edge Core
Layer

Transport

AL kIR ¢ Cisco
@) 6-12 ~ Service Exchange Framework

i‘uf@’* a7 o Kfik- BT SRIRIFERRP (Cable * Mobile ~ Wireline ) # % 5%
7 e fAEF T 4545 3] NGN network - ac { i § x5 en@ 2 3|7 L i on
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e

f

EH¥PRAE R 0 JE - fEF L84 (Personalized Subscriber Management) #; ¢
T B & Cisco A E A PR R i B (Intelligent Services Gateway ; ISG ) 14 % PRi%
#4131 & (Service Control Engine ; SCE) » * if & /b7 § =i * F TR g

FIRTE okt 2 o B ERRETRE Y F b R R L e

X 2 —Lif- %
2k o ¢t ?b Cisco IP NGN solution f* #%& & & faPR7% :

Cisco Cisco
ITP Transfer BTS 10200
Peint (MGC}

ss7  |STP '-%4—@
Cisco
S57 Link

Session
| Border Controller
(SBC)
Other Cisco r
BTS 10200
(CMS) SIP Route Proxy b
[Optienal Inter-CMS

Other IP
Networks )
Routing)
Cisco
BTS 10200
Cable Operator {CMS) =
Headend/ o HDTV
Cisco IP Network S
MGX 8880 : .
s == s i,
it EMTA
PSTN Series i DOCsIsS //
ﬁi . HFC PLANT i
Dp%i?z%:a : I;
911, p— Ci 25
Operator =| AS5000 Series orDPC2223 -~
Services
Access
Tandem
| [ | isc |
Voicemail  Lawful  Announcement  Mediation
Cisco BAC: Intercept Server Server S|P
0SS and Applications
Provisioning

Billing, Provisioning, Media, and
Application Servers

AL kIR ¢ Cisco
W] 6-13 ~ Digital Voice Solutions

B Digital Voice : § B #i=F 35 PF > 4ol 6-13 #7718 & % B F# VoIP «h
JRAE o

* Cisco multiline embedded media terminal adapters ( EMTAs )

* Cisco BTS 10200 Softswitch (PacketCable-qualified call management
server) ! ¥ BiF R ruE 2~ MIF Bl R BB fEereiibg] e

* Cisco uBR10012 Universal Broadband Router : ¥ £_DOCSIS 3.0-qualified

cable modem termination system [CMTS] > ¥ & 4% 3| 64000 37 & # & &4
B 6-14 557 -
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AL kR ¢ Cisco
] 6-14 ~ Cisco uBR10012 Universal Broadband Router

* Cisco MGX 8880 Media Gateway (PacketCable-qualified gateway) and

VISM-PR Voice Gateway Line Card : * 3 { & £ VoIP & * I ® " = & o
A e Bl 6-15 #7571

—I=

] =
= D
e

=

T Kk : Cisco
W 6-15 ~ Cisco MGX 8880 Media Gateway

* Cisco AS5400HPX Universal Gateway : 3t % & eif 5 & @ E i * 3%
b & arnar o A &AcR 6-16 Y7o o

T kR : Cisco

W] 6-16 ~ Cisco AS5400HPX Universal Gateway
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» Cisco IP Transfer Point (signaling gateway ) @ % IP sh4e§t® #i% SS7 3
B

B Consumer Dual Mode Voice and Messaging * & * 4 8 & % MR 351 2 2 en
=% » @ Cisco IP NGN & %t ¢ 4% & Cisco Linksys Wireless-G Broadband
Router with 2 Phone Port B £.¥ 14 & WiFi § Fli% % & * # #&jofrid 2 3 5
S 0 AL WiFD # B 7 3% v GSM 8 - & &g im;g...éd\ﬁir%«% e
BT A W S ko TR S R it IR -

Bt U PR T @ % [P R JRIE A BB 5 B o

yg%ﬂiﬁz—ﬁig,Wﬁﬁ@%%**%%ﬁﬁﬁﬁﬁgﬁﬁ¢&~ﬁ
w7 25 { 34 intelligent IP Multiprotocol Label Switching 7 # F > ;}%” i
ELGE 'ﬁ °

6-4-4. 7 & (Nortel)

IMS@Wﬁﬁ@%ﬁ%”ﬁbﬁﬁﬁﬁﬁiﬁﬁWﬁwﬁm“Eﬁﬁ,mﬁﬂﬁ

IoE R ? F &AL o ﬁ-xvs}l,g’#:ﬁ* 3 ’IMSEJKAE%'—%@mII%& L9 PR
i* o CPRAREF BT A, SRR L E R 0 3 % E_PDA PC - AHE R
Y °

1>

ip

s

m 3
B &
Kﬁ..

*

Nortel #% & - B 7 £ 3 2 - &P~ ;% (access-agnostic) N IMS &&= % » 7 3%
F L BREIRAT F g it e F iR IR S F TR o 7T R oIMS %
T 5 feIRIET 425 & GSM YUMTS \CDMA ~f e} ST R 54 # 5 % & 48
PRI% BT o @ Nortel ™2 % # i PR3% 51 i Versatile Service Engine ¥ 5 f#/4- 2 %
P o § R JRARSIE A S - N ATCA T ¢ > 7 % R AIATIMS & * chiE 42 3
P

"IE\'/{IMS-F"K—X f#ﬁﬁ"u,?#%T 'J’:‘;Q%K;ufi:

B Application Server 5200: # & f&* # PR E 5200 3] 5L & IMS # ¢ &L
PREBE d > i B LS VAR R £ 182 P A2 T EJRIE o0 ¥
F P 02 SIP-base (0 5 ABPRAE 0 @ VAR T 35 2 T L BRY S B
LT A AT PPEL o

B Call Session Controller: #* & Call Session Controller 7 IMS 7 ## P~ 7 Call
Session Control Function I ® 47| IMS 8. ® #r5 fisession * # @ ¢ 2
W R TR L R A 2 DI B RGE o t2 h o CSC B e B &
AL EIAPELRELT > RE TR QoS FPRFE o

7

o

B Home Subscriber Server: #* @ HSS f#/4 = % B & 2 p 9 GSM/UMTS Home
Location Register e i+ o3z efit e it 3K 2+ #-HLR 2 2 User Mobility Server
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FORLR A A MR % 0 HSS # M A -

B Media Gateway & Media Gateway Controller: #* T #7#& & 9 Media Gateway
3600 (B 6-17) ¥ HBIIA T IMS fE4> %N > f 7 317 PSTN £ VoIP &
B2 B ehid kg @iz o @ MGC R K- & Session Controller = Media
Gateway 3600 #7715 -t session % iF CMS #fe B T Ff L 5 henfep il 2 JR
=P > I & SIP ¥ ISUP 2 & Rt 5t T e 4 o

Media Gateway 8U shelf configuration

4L kR : Nortel
®) 6-17 ~ Media Gateway 3600
B Policy Controller: % — i session & * pF > #* T - K 4r 1 B § #1555
session 7u#E  BIiE (7 o

6-5 ~ &%

0 R R PR FH %m@:ﬂﬂ%\@%ﬂ frp BH > 3G hhiauE ¥
¥ Hchy B e~ DIRTED [ B % oit— o HSPA #7 HSPA+H e i { P9 28
B gy Wi o SR4e TR K F R licip PRI g e o A 3GPP Release 8
i A ENITERE AIMTOERT ﬁm?mmpﬁ’uﬁiﬁk‘wm&%
g A oLTE kstid % 3 A i PR F LDt @ $lih ik &
@t;ﬁi i ﬁs«] f&“‘ T {7485 0 100Mbps &2 b 7 48§ cH 50Mbps 0 "F Lk St e (B
YR b enat & ;@ SAE k3L 32 3GPP 2 2L 3GPP et iR B > 17 2 H E N
”E»‘-@H"éﬁé °
P ATEOLTE #B k Sup v SAE f SaT 38 epprow i ON ZE 4 5 #4730
3GPP i 5t (4 GSM & UMTS ) 2 2£3GPP % st (4~ CDMA 2000 ) s34 i 5§
& PR T 0 RHRFT R RG TR LA SR 2 5D
4G > #* & ITU IMT-Advanced 37 2. 4G & F -
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B #X 3GPP 72007 £ A« Rz S H RN B2 A2 2 ffm v kG Eiw
- RSB REER

%% LTE/SAE i # > AT RRIFE 1 5 21
SR BT " LTE/SAE i 4

2
N F i
¢ . 347 + LTE/SAE #§. i % « 5 * LTE/ SAE
AT T A 2010 o B P i el PR AR T T -
[(SN2= 00 N IR (IR o)

P NGN % it ek i 0 % e K 7 U4 RI I
K oen g R ORI T RS S SRR ST

SRR X N I -
G R B AR AR PR AR i R 20 PR o
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3 ALTENR g RlIEFE T

T-1~Z3 B
RAGTUPAE B R T R A YURR ST F ¥ en% BT 3 0 LTE fgeprs
B0 IR RPAT 5 HF 7 OFDMA ~ T 74 % SC-FDMA ( Single Carrier
Frequency Division Multiple Access ) % #iFa i o ¥ ¢ LTE % #* e 1 3 ﬁ% * %
#41, (Multi-In Multi-Out > MIMO) $2e & 1% @ 8ULE chy B > Ak
FOMTHETRIE A ST SRR SRR S p 8 G BRI GT L

ARG FEPFENFIE o e BT MBS L TR s EERTETY ;- a
TRBEMRA AN DBIFEFIF2EF A4 0 bldot AR DTN Z N AP Ok
FE AR L EVGRERERDN LALTEREY ot 2R K
s B a‘-‘-f:—'k Ll i E 2 g 11::}7‘51 oLTE i if RI3& 3 o 3% 12 jL
€ﬁ7,‘Tﬁlkmﬁ%&%ﬁm3%& » MIMO # i+ 5 ¢ & ind £
2.— > EH SR OLTE i 3f TR K T8 FRIRE Ly alda 4 q*:L‘E‘JQ

d 2t p oA LTE He i & A gl g @ o B 55 for Bt &R e &4
Fr2ZASERD o FIPLAFTF AR P OiIFEFD w3 54 LTE & i aip)
332 5 11 3GPP #7 7_% ¢ Spatial Channel Model (SCM ) % 7 » &4 H & 2 F
il i P AR T AT 0 P (SR S AR R T LTE k Suim i & I3 A 47
2 LB FY o

7-2 ~ W RIEIE P

3GPP TS 36.141 £ 3GPP TS 36.104 &-%¢ p = 3 & ¢ e LTE ¥ 548 &2 T i R
BB RIFEE R o Aok T-1 8 4 729757 o

g

Y
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% 7-1 ~ F 58RI P

F#L % R 3GPP

Subclause Maximum Test System Uncertainty Derivation of Test System
Uncertainty
Base station output power +0.7 dB
Output Power dynamics [TBD] [TBD]
Transmit ON/OFF power [TBD] [TBD]
Frequency error + 12 Hz
EVM [TBD] [TBD]
Time  alignment  between | [TBD] [TBD]
transmitter branches
Occupied bandwidth 1.4MHz, 3MHz Channel BW: 30kHz
5MHz, 10MHz Channel BW: 100kHz
15MHz, 20MHz: Channel BW: 300kHz
Adjacent Channel Leakage | ACLR +0.8 dB
power Ratio (ACLR) Absolute power £2.0 dB
Operating band unwanted | +1.5 dB
emissions
Transmitter spurious emissions, | 9 kHz < f< 4 GHz: £2.0 dB
Mandatory Requirements 4 GHz <f< 12.75 GHz: +4.0 dB
Transmitter spurious emissions, | 9 kHz <f< 4 GHz:+2.0 dB
Mandatory Requirements 4 GHz <f< 12.75 GHz:#4.0 dB
Transmitter spurious emissions, | 3.0 dB
Protection of BS receiver
Transmitter spurious emissions, | 2.0 dB for > -60dBm
Co-existence +3.0 dB for <-60dBm
Transmitter spurious emissions, | = 3.0 dB
Co-location
Protection of Public Safety [+2.0dB
Operations
Transmitter intermodulation [TBD] [TBD]

102




% 7-2 ~ F B RER P
F AL % R:3GPP

103



Subclause Maximum Test System Derivation of Test System Uncertainty
Uncertainty'
Reference sensitivity level | £0.7 dB
Dynamic range [TBD] [TBD]
In-channel selectivity
Adjacent Channel | 1.4 dB

Selectivity (ACS) and

narrow-band blocking

Overall system uncertainty comprises three quantities:
1. Wanted signal level error

2. Interferer signal level error

3. Additional impact of interferer ACLR

Items 1 and 2 are assumed to be uncorrelated so can be
root sum squared to provide the ratio error of the two
signals. The interferer ACLR effect is systematic, and is
added aritmetically.

Test System uncertainty = [SQRT (wanted_level error?
+ interferer level error?)] + ACLR effect.

Wanted signal level + 0.7dB

Interferer signal level + 0.7dB

Impact of interferer ACLR 0.4dB. See Note 2.

Blocking
requirements)

(General

In-band __ blocking,
modulated interferer:
+1.6 dB

using

Out of band blocking, using
CW interferer:

IMHz < fiemeer < 3 GHz:
+1.3dB

3 GHz < fueterer < 12.75
GHz: £3.2 dB

Overall system uncertainty can have these contributions:
1. Wanted signal level error

2. Interferer signal level error

3. Interferer ACLR

4. Interferer broadband noise

Items 1 and 2 are assumed to be uncorrelated so can be
root sum squared to provide the ratio error of the two
signals. The Interferer ACLR or Broadband noise effect
is systematic, and is added aritmetically.

Test System uncertainty = [SQRT (wanted_level_error?
+ interferer level error?)] + ACLR effect + Broadband

noise effect.

In-band blocking, using modulated interferer:
Wanted signal level + 0.7dB

Interferer signal level:
+1.0dB
Interferer ACLR 0.4dB

Broadband noise not applicable

Out of band blocking, using CW interferer:
Wanted signal level + 0.7dB

Interferer signal level:

+ 1.0dB up to 3GHz
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Subclause

Maximum Test System
Uncertainty'

Derivation of Test System Uncertainty

+ 3.0dB up to 12.75GHz

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.1dB

Blocking (Co-location
with other base stations)

Co-location blocking, using
CW interferer:

+2.5dB

Co-location blocking, using CW interferer:
Wanted signal level + 0.7dB

Interferer signal level:
+2.0dB

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.4dB

Receiver spurious
emissions

30 MHz < f < 4 GHz:#+2.0
dB

4 GHz < f < 12.75 GHz:
+4.0 dB

Receiver intermodulation

+1.8dB

Overall system uncertainty comprises four quantities:
1. Wanted signal level error

2. CW Interferer level error

3. Modulated Interferer level error

4. Impact of interferer ACLR

The effect of the closer CW signal has twice the effect.
Items 1, 2 and 3 are assumed to be uncorrelated so can
be root sum squared to provide the combined effect of
the three signals. The interferer ACLR effect is
systematic, and is added aritmetically.

Test System uncertainty = SQRT [(2 x CW_level_error)?
+(mod interferer_level error)® +(wanted

signal_level error)’] + ACLR effect.

Wanted signal level + 0.7dB

CW Interferer level + 0.5dB

Mod Interferer level + 0.7dB
Impact of interferer ACLR 0.4dB

7-3 ~ EREE D 2
W RRELE G 222 2 2 WEHARAL - BUERARL LY &
ZEARE L s Gl @R B AR S R F RIS T R
B O(BREAROF R FEF WHe) FFF o EH T ol FHIT R
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Model Case 1 Case Il Case 111 Case IV
Corresponding 3GPP Designator* Case B Case C Case D Case A
Corresponding Model A, D, E Model C Model B Model F
3GPP2 Designator*
PDP Modified Pedestrian A Vehicular A Pedestrian B Single Path
# of Paths 1) 4+1 (LOS on, K = 6dB) 6 6 1
2) 4 (LOS off)
= z 1) 0.0 0 0,0 0 0.0 0 0
= ~
= > 2) -Inf
o <
z g 1) -6.51 0 -1.0 310 -0.9 200
= 2) 0.0
= 1) -16.21 110 -9.0 710 -4.9 800
2 2) -9.7
g 1) -25.71 190 -10.0 -8.0 1200
2 2) ~19.2 1090
1) -29.31 410 -15.0 -7.8 2300
2) 228 1730
-20.0 -23.9 3700
2510
Speed (km/h) 1) 3 3,30, 120 3,30, 120 3
2) 30, 120
S Topology Reference 0.51 Reference 0.5% Reference 0.5% N/A
g PAS 1) LOS on: Fixed AoA for LOS RMS angle spread of 35 RMS angle spread of 35 N/A
2 component, remaining power has 360 degree degrees per path with a degrees per path with a
g uniform PAS. Laplacian distribution Laplacian distribution
) 2) LOS off: PAS with a Laplacian Or 360 degree uniform PAS.
= distribution, RMS angle spread of 35 degrees per
path
DoT (degrees) 0 22.5 -22.5 N/A
A0A (degrees) 22.5 (LOS component) 67.5 (all paths) 22.5 (odd numbered paths), N/A
67.5 (all other paths) -67.5 (even numbered paths)
S Topology Reference: ULA with N/A
5] 0.5A-spacing or 4hi-spacing or 10A-spacing
22}
9 PAS Laplacian distribution with RMS angle spread of N/A
E 2 degrees or 5 degrees,
2 per path depending on AoA/AoD
3 AoD/AoA 50° for 2° RMS angle spread per path N/A
2 (degrees)
20° for 5° RMS angle spread per path
NOTE *Desi ors correspond to channel models previously proposed in 3GPP and 3GPP2 ad-hoc groups.

3 Sector Antenna Pattern
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3-Sector Scenario

Antenna Boresight in
direction of arrow

W72 3 %% 2 &dym

Gain in dB

6 Sector Antenna Pattern
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6-Sector Boundaries

\ “Bs

o)
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Antenna Boresight in
direction of arrow

O

F#L % JR:3GPP
W 7-4~6 %o dm¥ L &dp
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Al L EERITAS AL AR RE B ERREGAR S AR B

EF T BRERIH F A et T3 e A 0 AR S ASE  F

BACT o BT 2 AoD AR -

. AoD i 50 BpF > ASTEZ 2 & ©

i

. AoD 20 BPF > ASTEZ S A& ©

i

(3) A ¥ 5 EIZ AoD

AoD % & 5 o~ S A ST Sd A S s g o § 3% 5 B2 S (boresite)
S G hTEA R B B BT

e AOD:S0R(EASZ 2R {IEAPHM) -

 AOD:20R(Z ASZ SEM{IEPHM) -

(4) 73 5 # 5 = & 453 (Power Azimuth Spectrum > PAS)

Bk A3 Soans SRS F 3 = & 45 3 ( Power Azimuth Spectrum > PAS ) 12

.,

Laplacian ~ i > AoDO® 22 AS 2 o353 9 » HF i ¥ SRS FRES 53 =4

#73% (Power Azimuth Spectrum » PAS) & % & B OPF » B3k 5 ¢

—\/E\e—é\
(e}

P(6,5,0) =N, exp G(6)

o
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7oL % R:3GPP
W 7-6~ 78 5 B4 %
(6) ¥4 Doppler 47 7

# 1ER T H Doppler #3 €. & 5 78 5 P A E LI F 2 = a4 (PAS) 2
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Suburban
macro

1. Choose scenario
|

Urban Urban
macro micro

L 2

] 2. Determine user parameters

Angle spread o g

Delay spread opg
Pathloss

Ops Ous Qs v
Antenna gains

6n,AoD Angles of departure (paths)
Lognormal shadowing o,y Ay m 400

T, Path delays
P, Average path powers

Drientation, Speed Vector Oy 404 Angles of arrival (paths)
A, .m,dod Angles of arrival (subpaths)

Angles of departure (subpaths)

<= Far scattering cluster
(urban macro)

<= Urban canyon
(urban macro)

3. Generate channel coefficients

&= Pylarization

@== [0S (urban micro)

W 7-7 ~ & BRI AR

1
d Options

F 4L % R :3GPP

1. & & S8k T

Fd ST d B L AN R R TES ) NETH F e B or
TERIT PR AL BAEPED > FIERISd M3 RIS AT E S o 7-8 AT
R BKCAY R R M T REGRRT OBSAAAK 5o MS AT 7
i

o Qpg BS = s 5 w1+ o

o s BS = MS ¥ LOS AoD = & o

o Owan  ppeii(n=1..N)doD 2 LOS AoD % ta t -

e cp ok oy O
o Aumoaop nEEm 3 B (m = 1., M)4t f 22 Onaod 4 pp

o Ous BS-MS LOS £ MS | ek & -

o St ppT(n=1...N)dod 2 LOS doA Poms jppg o

o Dot g com S B (m = 1

.. M)i¢ 1 g2 Ontor 4 pg
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MS direction
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Channel Scenario Suburban Macro Urban Macro Urban Micro
Number of paths (V) 6 6 6
Number of sub-paths (M) per-path 20 20 20
Mean AS at BS E(G 45 )=5° E(C 45 )=8", 15° NLOS: E(G 45 )=19°
AS at BS as a lognormal RV Hys =0.69 8° U, g =0.810 N/A
— A ~
G5 =107 (E45x+145), x ~(0,1) €45 =0.13 €45 =034
15° 1o =118
€45 =0.210
¥4s =O 40D /GAS 1.2 1.3 N/A
Per-path AS at BS (Fixed) 2 deg 2 deg 5 deg (LOS and NLOS)

BS per-path AoD Distribution standard
distribution

10, 61240D ) where

CuoD =745 O 4s

n, Gim p ) Where

CuoD =745 O 4s

U(-40deg, 40deg)

Mean AS at MS

E(GAS, MS):680

E(GAS, MS):680

E(GAs, Ms):680

Per-path AS at MS (fixed) 350 35° 350
- — > > >
MS Per-path AoA Distribution 10, 5%, (P1)) N0, 0%, (P1)) 10, 5%, (Pr)
Delay spread as a lognormal RV Wps= - 6.80 Hps=-6.18 N/A
Ops :loA(gDSxJ'_"’LDS)’ x~n(0,1) eos=0.288 eps=0.18

Mean total RMS Delay Spread

E( O ps ):0]7 us

E( O ps ):065 us

E( O ps ):025 1 us

(output)
Fos = O delans /GDS 1.4 1.7 N/A
Distribution for path delays U(0, 1.2us)
Lognormal shadowing standard deviation, § 8dB 8dB NLOS: 10dB
Osr LOS: 4dB
Pathloss model (dB), 31.5 + 35logio(d) 34.5 + 35logio(d) NLOS: 34.53 +
d is in meters 38logio(d)

LOS: 30.18 + 26*logio(d)

YLTE g G AR S
(& E %) B g o

Telecommunication System » UMTS ) Z_&

P e T BT
: #

- BEREFERREY -
s i 3,4 %, (Universal Mobile
hip rate 5 3.84Mcps > % 7-5 5 ¥ pF

C
Penfhof v i SR g ("ldeal”) AL B RIFFE S0 CHy A (Tnput’)  BLE

BA 2R THD ) ("Output”) B 5L A 7 B Rl
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Parameter Suburban 5° Urban 8° Urban 15° Urban Micro
ornp = 3dB ornp = 3dB ornp = 3dB ornp = 3dB
rps Input Output Input Output Output
1.4 1.29 1.7 1.54 1.7 1.54
Ups Input Ideal Input Ideal Input Ideal
-6.80 -6.92 -6.195 -6.26 -6.195 -6.26
€ Input Ideal Input Ideal Input Ideal
0.288 0.363 0.18 0.25 0.18 0.25
745 Input Output Input Output Input Output
1.2 1.22 1.3 1.37 1.3 1.37
M4 Input Ideal Input Ideal Input Ideal
0.69 0.66 0.810 0.75 1.18 1.0938
€ 5 Input Ideal Input Ideal Input Ideal
0.13 0.18 0.34 0.37 0.21 0.2669
E[Ops ]| Ideal Output Ideal Output Ideal Output Output
0.17us 0.172us 0.65us 0.63us 0.65us 0.63us 0.251us
E[ Ou4s .85 ] Ideal Output Ideal Output Ideal Output Ideal Output
5° 5.01° 8° 7.97° 15° 14.9° 19° 19.2°
E[C4s,Mm5 ] Ideal Output Ideal Output Ideal Output Ideal Output
68° 69.2° 68° 68.3° 68° 68.04° 68° NLOS:
67.5°
TR (B 7-9~7-13) > A w P w SCMERE L &6 > B 7-143P 246 [ i * #

;;L‘t_aa | (UE) :%Eﬁzv‘l‘)f?AS Ir—g'-i—ﬁ v AT Z] BT e MEB > B LTS5V m%l&g{#g
HRE T2 ¢ sREH#FAL P TS (3dB) -
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® 7-13 ~ BE#F R A (Cumulative Distribution Function » CDF)
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CircularAngle Spread Approach at UE

1 ffﬂf /

5 /;
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Pr(ASc<=abscissa)

/ — Urban Canyon Avg.=38.51°
—— Micro LOS Avg.=62.48°
0.2 Micro NLOS Avg.z67.45° ]
/ FarScatterer Cluster Avg.=64.25°

10 20 30 40 50 60 10 80 90 100 110
Angle Spread degrees

F AL % iR:3GPP
W7-14~ SCM & > & BRIFICRMA F (CDF)

4L NS G T

120



1B S lche™ BT S T 0 B TS RPN E BUE R M ends R
34 CDF 471 c1.25MHz &2 SMHz# 3 R 2Z B B 7 2 7 f3i7 8 i §°
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Base Angle Spread
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Composite Circular Angle Spread at UE CDF
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Delay Spread
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I~ "2 FEEHE BT, (Spatial Channel Model Extended * SCME )

SCME i i -]zt ® p SCM o 2 ¥ cn P e 45 i i o T 40 7 120 7
SCME i i #4] & it 53 % T 48 % SCM > 4ot i ¥ HdF 3] e I qodp 3 14 o

BRI Y 0 SCME & &7 30 % < 3lMw % 3R ¢ T < Ahw 2 {o3t § % Hc ] e
ZRAEBEES o S Awre T o Ay S BRI ¥ K 3000 2 7 pAwre
B o AR SRS 1000 2% o 3 R E pZPEmIEi S ¥ &35
RS2l S8 AS F i il BRI B AAHCR] X Al R Y PR D
#F%—”‘ BoA| % * i e COST231-Hata @ 3807 » Mo fmve e T 35 4 B0 3 *
COST231-Walfish-Tkegami 2. NLOS #:3] fr i 4% & #73] o

Foob @ EAE S 2 6 0 A B LR 5 IMT-Advanced 5 5@ A 4+ 5
20~100MHz » #7F & éif $AF 5+ AR 34 B > & (E4RELT 11 347 cont Bl 4
T2 i\g < > SCM 57| 6 tE 4 EFL /T 4 iy % K IL{7 4 Sevnd & *3% SCME # <
A MRS AR M B T Lo 4o B 7-20 1T o

suburban macro

Of
&:I;E
T8 S f,
5 201 . .
£ %+
o &
o E
-30 + O B-tap representation
+  B3-tap representation
-40 1 1 1 T T 1
] 0s 1 15 2 25 3

subl:llﬁt?gn[ﬁ]galcm

autocorrelation

1 1
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frequency offset [MHz]

7 % R WINNER
W 7-20 ~ ## F & w@ (PDP) ~4gF4p M S8k (FCF)
B 7-20 3 SCM 2 SCME ( i#¢ * 20 MHz ) = F 2t & 2 B ( Power Delay
Profile » PDP ) £ 4f & 4p i 3 #ic ( Frequency Correlation Function » FCF) » SCM
% SCME (i * 20 MHz) &3 #.£48:%% (coded Block Error Rate » BLER )
o R & o) 7-21 o
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Channel model: SCM sub-urban macro. codng bilock 250 bits

BLER
=

< QPSK 173 30 MHz Chiviod
QPSK 173 SMHz Chiviod

- Y 2 0 2 4
SNR

FHL % R WINNER
W 7-21 ~ FHE 4355 (coded Block Error Rate » BLER)
III ~ "WINNER * % |
2% B WINNER = % ¢ » % 78 WINNER i i 73] o RIZ 2 22§02 2 £

SCME 3 A » #% chE st fpteid o % W ch - F A7 d S o ¥ é: b
BAcs e > RHIRF R RA R B 378 > 80 F T R et o

WINNER = % B3 § i@ T @l f 4% s %5 P & » WINNER i 5
VT‘ﬁ; FR T A BT R SRR 0 TR RO S B e il 5
FE A R RS ST R g Rex p mﬁr Hpeh )k 5L
AT R SR R L A e R E S A R K { el

WINNERII % ¢ ##t iF # 3GPP #f 2_4% ¢ SCM » % P $#t i # IEEE
802.11nMIMO - & ** SCM - # £ § SMHz » % % fé4f 5 T ¢ # SCME °
’é_WINNER“'S Fdp T BIFAE D E N 0 PR AR R e R e B N
4 sgdEs > & WINNERIL ¢ 3530 3 3 0 3 % 4 5 j& B1(2~6GHz){o 5 el & -
FREMET N RARRT S e 30T A SR b 5T Y et
Fr# bR A SH R Y MR o
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Parameter Parameter MIMn?a:_?anfer Channel
PDFs generation ) realizations
generation
Array
Data post- responses
processing /
Analysis

'_1:
Measurement
data

Generic
model

7R % JR:WINNER
W 7-22 ~ WINNER = % i if 22 542 3

(- ) WINNERII i if 7]

B S AE A2 3 4995 SGHz o 2GHz R & @ #H B i+ 2 7 2~6GHz > & %
F\ Hrdfezd@gzpd - BEA AR BB IRBEBEEERT b ol

EH M on P AFRFRE SR (THEETRE > TR RIS FEAE
FP %) WINNER B 2 455 % 2 b oty B3 S8 & BB 29 it

PRI R A7 £ RS 2 R R B

T S 'F‘P‘ » LOS #4840 if %8 & > WINNER 5 ¥ 4 LOS 4= NLOS
o B E MRS 0 & LOS e NLOS 2. F & ff 45 it 2 5 LOS epEafic
el

gﬁu A & WINNER 2% 0§ 3 0 i B S 4F 42 403] 3 2~6GHz chjé

s

B i 4E 42 B4 i Okumura-Hata fo 8 5 &+ % &
e I'Jﬁ}s FHF 5 o Hata Model £.5d §
EHR N AR AT B E o RIRER

4 [OOK+68] » [OTT+01] » 2
PRl SEFRAPELG S

)Ié.f 7' PE'}‘:PT/E%L\ lp;’\iﬁ;tlj pT °

IV "T3RRA%EFHT S8 #H3 , (IMT-Advanced Channel Model )

i =& M 4 % $ 5 (Radio Interface Technologies » RITs ) f= 7 &85 » & Jf
LEEH PIRE Y ENT PG E P EaEHRE > Ft IMT-Advanced
Channel Model 3%z £ % & ch> g A3 & ¢ 7 977 < & PRk & IMT-
Advanced 3= 5 o

d 3t H - AR RIR 2 PR MIMO i %ok » T4 i d H e saRe A 4 0
ForemR Al AT R g s R R 0 Bl A2 B 7 0% 20 X ITU-R
WPSF ¢ szt T i d 220 ~F AL frd PH8HEK D
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Advanced MIMO i i $7] o ot i€ 3 #5384 WINNER i g 23] B @ ok > 44
BrPHFPEFEITNTENE L BHFFOLEKRTApRNZ i H AKX rrﬁi“
AP F TG ELRL B B A RAIS 2

IMT-Advanced Channel Model ;% & Primary Module {= Extension Module #7 % = >

4o 7-23 5% 0 F & 050 % 4207 WINNER I138 3 67) 5 A 7 F anfick i
5 4o @] 7-23 -

IMT-Advanced
Channel Model

|

| |
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| |
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| |
I a '
| 1 I I
I ! !
1
: 1 Parameter table Parameter table Parameter table Felclcien=el | | Parameter table |
I 1 DS, AS, etc. DS, AS, etc. DS, AS, etc. DS, AS, etc. 1 DS, AS, etc. |
1 |
| ' i
I : LS parameters |
|
: : r 17 [T [ p] |
| |
I : SS parameters :
|
| 1 r 17 [T [y :
1
: I MIMO ChIR |
I I generation |
|
: 1 Indoor hotspot Micro-cell Urban macro Rural macro 1 | Suburban macro |
P! " |
| ST TS T TS T T TS T TS TS T TS T s s |
o .V |
FR K R:ITU

& 7-23 ~ IMT-Advanced Channel Model
ﬁﬁ%&ﬁw%*ﬁﬁﬁﬂﬁ&ﬁaﬂgﬁ%%%%¢*’%aﬁbﬁﬁ%ﬁ
AT D YRS WY A (T 5 ) FRAEEET
g R B A AR S P F s AcA~AoD - A2 B d,&n?};%ri‘*’ﬁ’* °
d sl £ 8 ERNIH ATEY BRERIT > 43R E R AR
2. > MIMO i i s~ % > f}lj-lir' DA e B T R A F ] e
Bl 7-24 #7to1 » — B MIMO 3 3 B3] 3 * ST ECE PO PRR R T R o
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Array 2

(U Rx elements)
Array 1

(S Tx elements)

Path N

——

AL K RITU
MIMO € if ## ¥ 48 40 55(1)

H(7)=) H,(57), (1)
PR B NGREERE n p B SR A REA|w Bl L pd F
SR (F) frdd it BB L (F) T 0 2 B p il i w G Ed 4o 50
(2)

(67)=[[F.(p)h,(6:7.6,0)F () dpdp . )

EREn g2 AR s DRI RAFLF 2 F 40T
i |: rxuV( nm)j|T|:an,m,VV anHj||: tst(¢nm)j|
“5" m=1 Frqu( nm) aanV anH (¢nn)
xexp(]27rl ( o 1, r”))exp(]27r/1 ( _t“))

X exp(]27wn,mt)5(z' ~Tom )

5151

V@R R
% 7-6 24 7-7 5 SCM & 722 WINNER = % i€ f §-3) 40 B egd 1220 ¥ 3K & 4 i

7 3
Pl ﬁ'&z\» o
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% 7-6 ~ FH R
744 & . Elektrobi

WINNERI WINNER

Feature SCM SCME T
Bandwidth = 100 MHz No Yes Yes Yes
Tndoor seenarios No No Yes Yes
Outdoor-to-mndoor and

indoor-to-outdoor No No No Yes
SCenarios

AoA/AoD elevation No No Yes Yes
Intra-cluster delay No Yes No Yes
spread

TDL model based on No Yes Ves* Ves
the generic model

Cross-correlation

between LSPs No No Yes Yes
Time evolution of No — No Yes
model parameters

*TDL model 1s based on the same measurements as generic model, but analyzed
separately.
**Contmuous time evolution.

% 7-7~ 3R

7 4L &k R Elektrobi

WINNER WINNER

Parameter Unit SCM SCME I o
Max. bandwidth LHz 5 100* 100** 100**
Frequency range GHz 2 2-6 2-6 2-6
No. of scenarios 3 3 7 12
No. of clusters 6 6 4-24 4-20
No. of nud-paths 1 14 1 1_3
per cluster

No. of sub-paths 20 20 10 20
per cluster

No. of taps 5] 18 —24 4-24 4-24
BS angle spread ° 5—19 4.7 -18.2 3.0-380 2.5—-537
WS angle spread ° &8 622 —-678 9.5-530 11.7-525
Delay spread ns 170 — 650 231 — 841 1.6-313.0 16 — 630
Shadow fading

standard dB 4—-10 4-10 14-8.0 2-8
dewviation

* artificial extension from 5 MHz bandwidth
** based on 100 MHz measurements

T-4~ AERIBATE B RBRA
LTE i€ if PI3R TR B 4o @] 7-25 9770 » A 5 0T Z 3R !
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Simplify your test setup with EB Propsim FE
Integrated automatic routing unit minimizes the
need for cabling and external test accessories.

Typical test setup

Interference source

_ — bt — — % Device
———— - <z
] -7[7 El ——— = S g under test
- e Duplex filter Duplex filter
| I :

7 4L % & Elektrobi
W 7-25 ~ W E RIREB
1. % 3ui3% ® (System Simulator)
P 5 3GPPLTE #fe 2 ghde o 3 B 2 AR i o T R FKA
© FH G 8960 & L URIE R ©
* R4t ¢ X % (SMU200A > SMJ100A ~ SMATE200A ) & 4L 3P| 3 & 45 fie
R&S SMx-K55 3GPP LTE i£ 78 o

2.3 F #3% E (Channel Emulator)

& LTE i #3) (&4 : SCM SCME WINNER II IMT-Advanced ) i *
EMIMO 23 R E o 4o T it RERHF ¢

* X H 5B N5106A(PXB) -

o B JF#t $(Elektrobit » EB) Propsim FE ~ Propsim F8 o

3.#¢ % ¥ %% (User Equipment * UE)

F B £ 3GPPLTE g2 (785 3 b2 By iR P i o io T R RER A

e R4E{ X % (SMU200A > SMJ100A ~ SMATE200A) & 4 € 30 P& ik 36 fie R&S
SMx-K55 3GPP LTE :£ 78 -
7-5~ &%
WEHRPETH TR FEL G PRI EDPIREDZ 0 A2 P 2P w30
LTE 3 B @ FplHFEEA] > d amT dbaRd g @iﬁa?lﬂ?' AR ey B
EF R g AR ol R Fla A2 REREHL O RPHFRET L EAS
GRS BRI R el o UL R R R B R (e
FALIESE(ZE T ARFEAL) E SARES AT M i h AR E ) 97 pa g1t 5 LTE
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v IMIMO 347 > A0 $H3{ 4o 3 BIRAE Y A Se R 0 I A (T RGERE
SR RH R TR ER DA SRS AN S (R a g
P HmE R P R R 0 B R ORIEE P AL i 4 2

e R g AT

Brpw s LTERHMIEREY AT » LAFRFY VKE > Av ¢ 9y

2R3 % G ETSI 2§ B R4 R LTE iR 2 g Been 2 0 B ff o

Bl R f 3 BRSSR £ R RIS Sl R AP M i Bk A ) 0

R e ETSIER 4 5 HiihiE > 738 5 A K & LTE & 505 22 2 4p B AF
=

Wi oeE G R 5 g
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¥~ AR LTE A7 # 2 £3R 84203 5 2 F47

Bk A FIR AT A B k erig & Triple Play (3 PRI: SR PR3
T PR ) = & - e ®in (Digital Convergence ) 8%t » 1 27 F27 &
¥eneonpi? S LTEAAR 5 B & i G 2G %2 3G ks B is i 7] All-IP
ABH 2 AT R kB BT A EIR cioip M E LA E R IR B &
HhRB LA LR o

\‘3

FHARNE A BT ETBHAERTFTREFEEZHIEL 093 f FaE e
3 0F s IR SR E R AT AR SRR I R A kR ¥ ﬁﬁgﬁ A
o PR R PR E L A B2 A R R AT
B i F O BN AR O B IR ORI 2 ] T *ﬁ@%ﬁ\lfmﬁLWB~s
,ui FILEG R FH-EE S FAIERELE L RPE 2 26
IR i 'Jﬁ\ﬂb @#?,L P TR o B R PE A R fRanI N o TIEAF R (T A
FERB- BRED 2 PP ERY] 0 U FURATHE B AR o R E R
- ABHAER 2P i F R AlE

AR R 2 R E_“ % ITU (Internal Telecommunication Union ) » ITU %
HWLAFPRRPERTL CFF 2@ TR 22 R rcz2F T REH
Largridle S A G R IHTAR FA g FE ‘F‘”@%‘?Li* $x =L
i F U ERTHEF2ZAMRZEF ¥ TEAT | ( Radio
Regulation) - =& R4 28 WP 2R 53 ARzt ITU ¢ A ﬂ ) fe éiﬂ*fﬁl &
pp ARG ER ITURMARATEZEE > 2 BRI RHFLIRER R
e s o R FRITU RATE L > TR FRMENIT 22577 o

\—ﬂ

?lﬁ Mﬂ

d LR R T2 TR Aole G 2@ ¥ M 0 R S R A e & F o

FHAR T 2 F”*mlzfé"é‘,L M AT 200 o g AL F £ R ATRAL
,Tjt,ji,{,{ﬁ—ﬁi Bk TR ART TRV LEERF N R KA R Bl
U Sk ek < P L BT RE %ﬁﬁ&7ﬁﬂ§{%ﬁ%ﬁ%ﬁﬁﬁ
b2 g R & PRRAPY LAWY > 0 RE TR
VIR AT R Y 2 B o E o

8-1-% MRS H ERM % (FH £ F WP P & ITU)

8-1-1. # &

RERF O A SR b E i B 200MHz ] 1GHz — #“ 3 B2 Eik e P iR
oS #%]<§ L) R E (R ek iie s o p BIRFEE  MEK LA
P - A R AR TEEE R Y - 835 368 MHz o i i BHEE

£ 800 MHz #f % ¢ 469 o
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A B B gl AR B TAFER (B fFRE ()
E"f".féf’_é\-’l%—,ﬂ?u;ﬁ'**%@' A e * ik odF T ok BYER V{dxr‘-_@ﬁq/ A
?{@’3’:‘;{5’[’?;}’%@— e ,m%#@, ﬁl’ R A o L R R BF‘,"v'}r i LR

‘%fv’ﬂ?% 2 wﬂz GELT AT ki 2
n«?%— SRR BRI

AFEA T (TR EF T R L KA RS PE R o TR E 4R
PEMAP DT RERIFASER RS F G hiE of PR F
Mp s o DR R D R Ao A AR ERE R P EL G

PF T o A 2LEFE AR g b oo

TAME S E i K Ao I3

B R eEE e T AR5 2008 £ P 2012 £ R H B o MR F 0 27 F i 368
MHz #-+ % {¥37% 14 > e l&%f{f‘-}-i’a‘u -2 i 368 MHz ® &1 256 MHz &
el THcimrdk ) Ha78* TH=HEE VT R (Digital terrestrial
television » DTT) 1 * igd8 #cix i #-d = 77 £ MG 'q’t-—‘*f kS
&R PUORPCE TP T AR X e R

TR AT ATRGBE S G T F 4T

. Ak EX GG L VAR TARATE R FER TRERBEI 2R A O
B #ceH98.59%

o RFEE P FEF RVEIE. RO RTRE A FIAE HR
FTHEINTI BOFTAE o

R o 578 THcimrde ) 87 RFF|T M - 112 MHz — A% ) k3% @37
g iR opt 112 MHz #F £ 2 AT i ) ( Digital Dividend ) % o
¥R RGP RAEOEHT ERD o S Z IR Y A B4 (Ultra-
High Frequency » UHF ) #ffceige ] o o fegoi¥ » @t 42 347 (UHF) # £+ 8
MHz # %7 = — B#EiE (channel ) > =& BHAEE & W) % RFHE G5 > K S M 2]
B P 5B D09 g - ﬁﬁ:‘:%@ﬂ'l H ¥ 470 MHz 7] 862 MHz > 4r% 8-1 #171 o

3 8-1~ BHATE 2R M 1

PR KRR G R e R

T B Ao 3 | 4 0 g BT Bl |An ol o | 8 kA
1|21 470 478 26 46 670 678
) 478 486 27 47 678 686
3| 23 486 494 28 48 686 694
4 24 494 502 29 49 694 702
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T B | Ao 3 | 4 0 g BT Bl |An Aol | 8 E 4
50 25 502 510 30 50 702 710
6| 26 510 518 31 51 710 718
7| 27 518 526 32 52 718 726
g | 28 526 534 33 53 726 734
9| 29 534 542 34 54 734 742
10| 30 542 550 35 55 742 750
1| 31 550 558 36 56 750 758
120 3 558 566 37 57 758 766
13 33 566 574 38 58 766 774
14| 34 574 582 39 59 774 782
15 35 582 590 40 60 782 790
16| 36 590 598 41 61 790 798
17| 37 598 606 42 62 798 806
18] 38 606 614 43 63 806 814
19 39 614 622 44 64 814 822
20| 40 622 630 45 65 822 830
20| 41 630 638 46 66 830 838
2| 4 638 646 47 67 838 846
23| 43 646 654 48 68 846 854
24| 44 654 662 49 69 854 862
25| 45 662 670

Bz AR B A AT

FoWT i bk 2 D12 MHzHEE (TiF 3 Al 0903 ) oo P E
Bt Tl gy @A A BT Z AR 6 2 L 2ERERRR DR
POART B (E R B TF LORTH R B o 5 TI2MHZAE B L i F AR 8
MHz#F 5 k3 B £ 7 4 5 14 BAgg - B3 4 fchd & B 75 B
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REY FFEOE I - LN
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312012 & & av o
INT AT dpd R TR S nE 0 ¥R OFCOM & 2135 5 7 i
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P e dp § IR e S AR B L §e e
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2. - wiE (%eERiE) AL Ev E (S HERE)
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PR AL
B T3S ﬁ%%ﬁiﬂ%%%’%OKDM%%ﬁ@*W—ﬁﬁ%a?
R Ly e N R T CRE T SRSy
L oH* - T#RE SR i v &4 ik (simultaneous multiple round
ascending auction * SMRA ) %3- oHFRAE S 2 FFL TR DI N T
Flacw & A < A SR
2. B -BTREIEw S B, S B RS SR T A LA S

e (el

3. B - BEE/RINRENERE EF - BIEREPF P IBARS - bR

I Al T FEEEE SN S E R T Y
ﬁ*;ﬁﬁ K?\lo

DT Y BT R G o P o M s UHF AR 3 enid v endd B 7 o

1 fE¥ > OFCOM he oo e & 2Lk irfh & i 2 42

X1

- A >3

|4
W

. #HRHT - @@ IL18 & LTl AT AmE
T E ]S Ry Y T R A AR P 2 57 A

2. FREM - REPHBAFF

i - HRALR S FEAANLEHITES > T P ERP A

LK K BNPRFAIE P 5 U E

gmr .
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4. MRS ER LB iE (SMRA) i -B TR v &4 it
g IRAZIED > f R E- B2 F PR

OFCOM + | ¥ &4 » e & S50 P42 i3y 4 R 3] 2012 & & G5 (7

SIEEEfrARBIE g F R

8-1-2. £ A

1997 £ FRMEE B - FAAFRB L x> P F 5 R KT

FCC #f 700 MHz #r2 T #hig 2

«  UHF AR 63,64 (764-776 MHz) ~ 68, 69 (794-806 MHz) i< 5 2 % % 2
(Public Safety) * i o FCC #-ig 3% & R %> ¢ 35 3 jie 5 #c (Technical
Parameters) 5% % . "FCC Rules : Part 90 : SubpartRy 2. @ o

Béxdf FCCRE b EAFITIHEEY B o

2 F Yo 8-2 £ Hfo ot

# 8-2~ FCC #r4§ 700 MHz # i %P

T KRR G P o e

W | AR S | B F | * ik g E5 #E K B
(MHz) (MHz)

52 698 704 FETR Auction 73 Lower 700
MHz Band
53 704 710 FETR Auction 73 Lower 700
MHz Band
54 710 716 FETR Auction 44/49 | Lower 700
MHz Band
55 716 722 BETR Auction 44/49 | Lower 700
MHz Band
56 722 728 FE*R No Auction # Lower 700
Designated MHz Band
57 728 734 FE*R Auction 73 Lower 700
MHz Band
58 734 740 FE*R No Auction # Lower 700
Designated MHz Band
59 740 746 PE*R Auction 44/49 | Lower 700
MHz Band

60 746 752 FE* Auction 31 Upper 700
MHz Band
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RIS R I L R iy EE A5 e £
(MHz) (MHz)

61 752 758 BPETR Auction 31 Upper 700
MHz Band

62 758 764 BE*R Auction 31 Upper 700
MHz Band

63 764 770 AR - Non-Applicable | Non-Applicable

64 770 776 A Non-Applicable | Non-Applicable

65 776 782 FETR Auction 31 Upper 700
MHz Band

66 782 788 FETR Auction 31 Upper 700
MHz Band

67 788 794 FETR Auction 31 Upper 700
MHz Band

68 794 800 AR Non-Applicable | Non-Applicable

69 800 806 SR Z Non-Applicable | Non-Applicable

1‘"%73‘}}%' helie i TALDTV @A AEA > & 2B O TG S E EF
ft 2006 & 12% 31 p#h > &E K- B FGF ALE 85% ¥ & Hoar ¥ feir

%T’,#RB? v 3T B F SRAEEL o

Ol R @415 AL X RO LT 2enE AR LB TETAF ST

AR Fo BED] 85%eh* Py et i RARRE T A R R mE F IR o ot

- R TRAFRG G TREF LA ERCTARES P Y (2006 # 127 31

Pz {8 REFH # * 700 MHz #f £ o

EHARRDDET 2R F L WMMMW&¢%£ﬁiﬂ?&$%%%’
iR FTELES gFﬁWJ“w*m%gw%ﬁ,g A I LR

BRG TAREE L %*4%ﬁup7%waﬁ&%%i‘*”£°%4ﬁ“ﬁ
m;‘;imgﬁg,.ru; Eﬁ ;tglgm,é%ﬁpﬁﬂ BiER > & 53 7‘7” Tk BN B 2
oo L L AR P hR B o iW,“WgﬁﬁJ%BMmﬁﬂz
2008 # 12 7 31 p iv s sp 4 dA p g 5 P w0k 2009 # 2 7 0% L a3 (7
p o

BOET R AR E A § T

1997 & & & » g o s pHH0 > eg P FCC AR * HE 3 5 ¥
F TEmehiid s - E T 2002 #4 0 FCC 4 e &7 8 T iz & » B 40
700 MHz #5675 * 4 Edp # 3+ %
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FCC 1 746 MHz % % » # 700 MHz #5 B2 A % 1+ % %45 & (Upper 700 MHz
band) == £ #R4F £ (Lower 700 MHz band) & %4 o + L IRH4FE L 746 MHz &
806 MHz (Ch. 60 — 69) » 4o o> £ % > & * 4 F (Ch. 63/64 ~68/69)c3%i» » — X
T BAEE 0 36 MHZz #E % o A4EE K § i £ (Guard Band) 673 & > 34t
#FE > = A/B/C/D v 48 % B (Block) - T L IR#FE S 698 MHz & 746 MHz (Ch.
52-50) AR RNT LTS ROE T 2R UL - £F ~ B > 48
MHz 4 % o A4 ~ = A/B/C/D/E I #& % #. (Block) » # — 1 % B crif 7
(Bandwidth) ' % 4p e ©

1 X245 (Upper 700 MHz Band) i@ # 35 % 2 & 474 % $ 2 3 f 4o fF] 8-1 #4777

Upper 700 MHz Bandplan

777 MHz 791 MHz

747 MHz
752 MHz

Public Safety 1Al C

62 63 64 65

i 764 MHz 716 MHz 788 MHz
746 MHz 738 MHz 710 MHz 794 MHz

Television Channelization

Elock Frequencies (MHz) Bandwidth Paining Geographic Ares Tvpe  No.of Licenses
AiGuardBand)  T46-747.776-777  2MHz Ix 1 MH:z Major Econonne Areas 32
B (Guard Band)  762-764, 792-794 4 MHz Ix2MHz Major Econonne Areas 32
C 747-732, 777782 10MHz Ix3iMH:z 700 MHz EAG ]
D 731-762,782-792 M MHz 2x 10 MHz 700 MHz EAG ]

TR kR ¢ maravedis
W81 @ X ;W4F L (Upper 700 MHz Band) ¢ # 32 % WE VB2 P

< L 2tag g (Lower 700 MHz Band) i@ * 34 & 2 47 £ % B2 3P0 4o [§) 8-2

S
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Lower 700 MHz Bandplan

704 MHz 716 MHz 728 MHz 740 MHz
698 MHz 710 MHz 722 MHz 734 MHz 746 MHz

D VE | A

52 53 54 35 56 57 58 59

Television Channelization

Block Frequencies (MHz) Bandwidth Parmz Geoorapnc Area Tvpe  No. of Licenses
A 608704, T28-734 12 MHz 2u6MHz 700 MHz EAG ]
B 704-710, 734740 12 MHz Jx6MHz 700 MHz EAG 6
C  T710-716, 740-746 12 MHz 2x6MHz MSARSA 734
D 716722 6 MHz unpaired 700 MHz EAG ]
E 722728 6 MHz unpaired 700 MHz EAG 6

TR kR ¢ maravedis
W82~ £ ™ LML (Lower 700 MHz Band) ¢ * 3+ 3§ 2 L L B H2 3P

IR enwRER A 2 R EA%EE E £ (Economic Area Groupings * EAG){r
B H 5% kA9 B % 2 (Cellular Market Area, CMA) & &2 54 o SA T & § &
(BAG) ehlA» > F E #2240 5> 258 %8 " [BAG1 : A & %
(Northeast) > EAG 2 @ ¥ % ¥ i * % (Mid-Atlantic) » EAG 3 : L & &
(Southeast) » EAG 4 : +~ @ % (Great Lakes) » EAG 5 : ¢ & /.4 % %
(Central/Mountain) » EAG6 @ = T X % (Pacific)] » % - B R A L& - RH R
(License) 5 ¥ & 3% & 527 3% 3 (CMA) hg] 4 3 NI AR 2 4 5 38 ¢ 53 5
3 (Metropolitan Statistical Areas * MSA) & &_%R 4} PR 72 % 3 (Rural Service
Areas * RSA)S #f4 % » T #2340 5 - F =L w B RS UHE > %o

IR E AR B A R TR RS 0 K - B R AN
% R o
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F 4L kR ¢ maravedis

W83~ 2REARPEE (EAG) P

FCC# & ;% k%23 3% % (Cellular Market Area » CMA)ZL P! 4B 8-4 #7577 :

‘Is| euBLIB|N UISYUON $£€/
eoweg uedllswy ¢¢/
weno zg/
spuejs| UIBIIA ‘S'N LEL-0EL
UmMmoys 1ou s\ySHy

SVYSd

sealy 82IAI8S [Biny pUB Sealy |eonsiels uejjodosy
Seoaly 19)Je\ Je|n||e)d
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F 4L kR ¢ maravedis
W84 -FCCH¥ LN L0d ERE (CMARP

ARy 700 MHz £ AR chpFig » FCC T3 5 A chig % 3 B &
#H 25 (Fixed) ~## ;% (Mobile) ~fri # (Broadcast) ¥ = féu 4| crpR7% o
ER* g

a) HE N H AT EEAE R

b) AN fr#d N RRE Y RRIRIE 0 £ 45 % FDD o TDD ¥k & 4

1 # iy (PRFR
C)ﬁiﬁ#ﬁﬁﬁfAW%gﬁiﬁﬁwﬁ
FCCAPM 2 E I F F P 4o !

. NEZ PR Y INL
2 W& T700 MHZz 3 Fx o & % 2304 el fofice S22 > T2 & & FCC
245 % 903 % R B335 p (FCC Rules : Part 90 : SubpartR) « # p % & 327 7 &
JE .

90.527 — Regional Plan Requirements

90.529 — State License

90.531 — Band Plan

90.535 — Modulation and Spectrum Usage
90.527 — Trunking Requirements

90.539 — Frequency Stability

90.541 — Transmit Power Limits

90.543 — Emission Limitations

90.545 — TV/DTV Interference Protection Criteria
90.547 — Narrowband Interoperability

90.548 — Interoperability Technical Standards
90.549 — Transmitter Certification

90.551 — Construction Requirements

SocINNC 0 cRENN 0 R v cHENN o R 0 Y o cHEN- 2 cRENS 0 R 0 R 2 CHENC o cHENY o CRE o o)

90.553 — Encryption

. -ﬁ%fﬁk\

700 MHZ &5 $ % & (4 jeildp § 14 St * 4B IR ¢ § BT
713 B FCC 4 % & (http://www.access.gpo.gov/cgi-bin/cfrassemble.cgi)
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a) FCC L % 138 (FCCRules:Partl): & {7245 -

b) FCC L4 % 27 78 (FCC Rules : Part 27) * & 3% & $Ud 3 JRA% o
d EERE R FT L 2 fIAEHOR R B Y ETE
FCC %2008 & 1 X 3 7 » i3 700 MHz 4 3#43 § > o 4ifﬁﬁ%ﬁ+ﬁ
261‘3‘@57%’}%’1%\314#1%:’1 1,090 E# - He 25 28 % 2R HEL K2
D®BFIBEEFAZ AR een nth e G4 "f‘f g BEENE
£190 B2 H & o= ?-5'%%%‘5 AT&T % Verizon ¢ & i# #12 LTE % %%
S o ¥ LTE s iz B E A EH L £ 5 o

8-1-3. % F
ﬁwg%a&%@&@mf’Wﬁﬂ—%%ﬂ%iﬁﬁ’*?“%ﬁﬁgﬁﬁ
ﬁﬁﬁ%x’%?ﬁﬂix T W pF R R A TR Ea k> 2y

T iF 2002 & B B E € 3k (the European Councﬂ) AR ma‘ﬁ 4B AeiE
gf"%ﬁ-k"-u‘ﬁ%nﬁ"ﬂj "%‘—/ﬂP\ frﬁﬁi‘lmﬂmé‘%(2003-@3@&,;7'-) (the
Communication Act 2003 ) 12 f&F ﬁ oo

BN FE AR F 0 F F 0 - LM EERT DL L Kb
R e
o MBiEAEREIEAFTHMY 2eng JlIERH AL jeng Ro

GRS At
o REEAFHE e B fod R A BRA D S D BB o E £ U e g

Py

Wl R P E R aER S BT OF oo

©ORTRIREATEIRT LB UME A0 0 BEEL B K

R T R

L e AR FRAEETIRNMA T BRT R b w (¢ #‘ﬁzw = 41)
¢*5?@Hﬁ“ﬁﬁ”@ﬂ%ﬁ*%fﬁ?iﬁﬁﬁgﬁm 5 G i

% RAL O R GRS ik o it A W%ﬁ'fwig%%ﬁ

e ®HEAMTHHZL R ¢ (Radio Spectrum Committee » RSC) : 345 2002
ERERATHA AR WREAT RAIF SRR R Y k-2 R
IF oinTE A (EW ;’%'ri FEFF IR B e B4 kd > 0 E o A pF
o P FRD B R cipl AR TN RE g ARG R
ARELD P ERTHHLR ¢ kbR 2B LA ¢ 24 hpwp-
LI g QR RE R ENP S |t R A EARBEERALR
¢ (European Commission ) #7#t € ezt d kT -2 > & F|p 45 44148 -
mEp AR EZEEAEYHEY TiEr f #id ) (qualified majority vote >
QMV) k#H 7 o
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. ;'E' AT A 5 R 0] = (Radio Spectrum Policy Group » RSPG ) : & 4% 7 47 ¥
Kol (RSPG) Ewp - BERenle  HaATHHFLR § (RSC)
i’l °f%kﬁﬁiﬁﬁiﬁ€’ﬁ TR ) mend B Ak

25 ¢ A Rfp R o A > BT g ,}(M\ P
B-Ri ORAARFSES 0w L RHHLR g E H R
H A s an & PR k3R 0 g mﬁvﬁ o %ﬁﬁ F PR 74 TR
3 Q\H\«%h CER s BT AR B R Bl mRTAEL R

gm";l ‘H:ﬁ;«&iﬁgg l‘}iﬂxr’:"?ﬁmﬁ p"o
Ptz 2 B U E A LTE i%ﬁ%iﬁf;igig\ ARTHEHFLE § VA
ME PR R ;’Eﬁi{?%}:ﬁ;ﬁj’(aﬁﬂ we mgB (AE D ARG AEY)

A

FHEAE Y BARM D R cipt B -,%%mgg BRI 22944 > e
TR K MO SRS 4 R T1A @R R A K2
TE A FEPPES o

HAph > F e T AT

Lo B iz 3 3 e dfE s> R 0 302004 & 11 2 7 g2 KA
ECE R LRl RN P G S Tt SR S
RmAlE -

2. B®»TEidganaagmRdHEsily (Wireless Access Policy for Electronic
Communications » WAPECS ) &g > % > 322005 & 11 * B 7 iz B > &
FiET - B AR B P P AR o -
Wk UHEEARE LFHEEET A B PR AL

3. BT S ELREPRFES K 5 32006 & 10 P B (T ov ZRATE FHAE & * v
M4t FE A ERT EPFL g (WAPECS) (R RP)- 3k > @ { 448
HTorr kg E N 5 MR o v 3 W P UHF 4 B e L4 £
(1452~1492 MHz ) 1 % H 8 A o

=]

4, M EHPT K 52006 E L FEFOBEGY 2 o L LF el
LEFI22 15p » m @ ARTHAHFICR | 23 5 FHBH 5] 2007 & = * {873
b SEEL c TR R RN - BRAE o AR MR AR RES
Bo ¥ Ao dh s dg R B FELEE 0 X P Rk R R § O R
( Conference of European Posts and Telecommunications * CEPT ) % #* 7 i&
=% 00

M o fliEdRE > F P T RN ZEFORE > A T ALEMNE %G

LbeP e o 370 RRIAL NS PRE R ATHLT §

KB (7 d o

P A 2d s 900/1800 MHz 45 £2 0 B B 2o 48 B A3k
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M Rt enE AT A HE B D [900MHz #7 £ ]2 [1800 MHz #E £ ] » 4 &) 1‘4;}9

*  900MHZ#f £ : &4 880-915 MHZ £ 925-960 MHZ #f £ (FDD fe$t)
(35 MHz*2)

* 1800MHz # £ : & 4p 1710-1785 MHZ £ 1805-1880 MHz#f £ ( FDD fe
¥) » (75 MHz*2)

PR 1987 F FOHILE € 55 F 2 4 £ P o2t 4p £ % T Council Directive 87/372/EEC
of 25 June 1987, OJ L 196, 17.7.1987, p85 4 *» * #i 5 T GSM 4p £ (GSM
Directive )

Sdp £ 2N F 5 ¥ 900MHz A7 £ e 3854738 U] 5 122G (GSM) s 4ié
* o FWILE € 2k € (European Council and Parliament) -3 » T #-3c4)
PTGSM A 4 g2 sed TR BATHHL R § kS 2 RURF A
Bz grEw o

BB E AR AT 8 R g deT

e ®mEAMRTHHFLHA € (Radio Spectrum Committee © RSC) *+ 2007 £ 6
PTRREE - ARY R THRPARTHEHLR €A X % (Draft RSC
Decision) 5 » 4% 900MHz # £ 27 1800MHz #7 £ 37 * 2 -

e FATHPEMRTHHFLR 43R F . SHFE ¢ A ® (the Member State of
the EU) #1F % » & ¥ ?EEP%—*?TGSM:}F ookt P RPEA T B R
2_HE e

e ATHEPERTHHFLA EART 2P FEEELLL L L7 900MHz 4f £
22 1800 MHz A B 183G 32 H s ¥ jp 2 Fpek g * o

oL MTRE R Bonk > A P T4p 4 (directive) 5 & T

(decision) 5 & 78 :

*  4p % (directive) 33‘5 ﬂ-\'lﬁLﬁf}_%\ﬁﬂmﬁ? 6 R gl
ﬁ;\,fa‘rgplkﬁ‘*p\ R R ANEHIETS R LFA R WiRR AL RPN EE KRG
fFEMTT R o

. #A-%_ (decision) : &2 #f 072 R (regulation) > £ 3 = &
PR E g W T ER o A RBRE 2EE SRR

f

OFL I MOTERE R A 2RI TRRE g (Sfm
€) (European Council ) g & T# 3% € (European Parliament) 4

. TR E (AfEw B % ¢ ) (European Council )
RIS RRN R R R 2 B RGFLR AR e 1975 &4
HECBAEZD DTGRP REATE 25 c HEE 347 Lx
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FAUAIP RS 7RG T e TR F

ERRRPR SR §REF 22T B WU FHOEE R

B4 F R s R o

. % 3%k ¢ (European Parliament )

p1979 A MR E 2R Ad EAAMERLEAL > FEPDER

;;;a%#ﬁ’ TRFINFER AL W2 o DA FREYRL 8
BN @/"’zg KA RETE AT op R 25WEF 732 RMKRE

Faﬁ B G ARE R ST RR S e 0L PR EE R ARk

¢ AR RFIENHIEG RS T8 55980 F A o g0t "&z"';i

E4 T UHRL T E R RN TH 0 B ARSI RE R LT

Rl AR S B p B -

8-1-4. p

Bk R4 5 2006 & B 45T ok B+ VHF/UHF 4 S D 6 % = % -
BisfcF] 149 BT % % TOOMHZ 284 M2 8% c AR PN 5 & 51 4 47 ] :
[El R AR ) LITS 4pfd k2] 3 2 pR7% % L)%
?3—‘3\37 P\ :6 ‘&L"Z‘\' 8-3 ':'T'f[‘» .

£83+p A VHF/UHF BERATH# 2 %

TR KR D F R & FIND

e TH R

il L Bt 5 (emdcr v ellualar) 2, CT48EAR i
AHEVHSERRERSR

SRR A 2 0 ER0BY IR S Ao

REHIA B

7 B AR

200 H z FHEFET MOAMult Channel A ceess) Frif
SREETSEIHIE

Ers-#HimiE

g HiET

EHERASFERERFRA

K- R TGEEAEE STUTTLES

EHEERE R EERR

~IR I BB Ry R

I5DE-Tep H8lHS T BF T m S R AR iR TS
One Seg F Iufigap filled B/ N ETHE B2 AISEE
IfediaF1.O

BB HITAE R

ITs B RRE 2 RN TERERA

Ilohile WAIAZTR0Z. 1 6e- 2005 SEEEETTEN Z50E IF RS
TD-CDM A MERME Iultime dia Broadeast soalticast
service) St

ITS $8 R & IT3

B R 1o

FDD

BoTaEAERESELESR
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RPEATEY L B ¢ ikl 0 202007 £ 5 0 32 0 TVHF/UHF #1092 fl
S EEE g o M 20128 7 25 M BAFER BB ITS foid k%
# o 2P % Ao 85 fF

LI

N S L

i (53-62ch) ok
T7T0MHz
J10MHz
|27 5Ez8 |
it FR#R
me Tl s e AR, EHFPU
(13-52¢h
710 715 726 730 770MHz
FoR kR ©F R § FIND
W85~ P & ITS foil 1 & SLIFE R
8-1-5.ITU

ITU &% & M (United Nations » UN) - & ¥ Frcistf > £ § ARG H = 2
R FERAT GG €7 ARE > o TUSRTR TR FEER 1R
AR RRE P RIS RG> FaF  REPER AT kY ITU 2 R4 o
BEHTARCEFEY RO F A6 o d NTARBFECEDOPT > v F
PRERYFAFBE G TR AL LBERBE ORI A TG R
HET RO F ALY ARG LS o BN DAL 0 & 1961 E 0 B B
ITU ** #7468 f: & (Stockholm) B g 3k » MATATM h 6 S0 M 38
RLEF L Rehl R 2B AP EF 7 VHF (% - fv% =46 ) o UHF (%= -
FIAEE) N o e P RFA TR KSR 929 F g 4hiE o

2006 & > ITU & p p L (Geneva) B7%7 - FE LR gk - 06&F RIFPAMRT
¢ % (The Regional Radio Conference — RRC-06) ° o € 3k F AR 7 - 3
Rl w3 AR B R EFY DB HRE L R o
AR AL RE AR FRIFHFRBRLEETARRY > L0 & L2
B2 gk Bigd 2 Ap g i RpehF 48 5 Apss L W #3 Ek ik
HEp @ FR il hp R ag o

RRC-06 — p A X 06 #3% °
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Fpp g 2006 o2k & T3t d

Tpp L2006 &tk 4006 # %t MRT ¢k (The Regional Radio
Conference — RRC-06) & 4 7 — 38 ATeihik o 3415k ET RS Gend &
r (A£G Tpp X 2006 & 453k 5 the Geneva 2006 Agreement — GE-
06) > 3Zsikd 101 Bk p g 2 2@ LM pE b EF 20 p p
% 2006 & $a3k g 4 %k p Bdep 2007 60 179 0 L& EF FF AL
2006 & 6 % 17 p R hpRypFd e 5 H R AT o

Plciz3b &g P 19952006 # p P X pask 0 & RFIIRET g P R
Tk e N ERY > PP AR Lﬁ.at‘ PEFEPEA BN AR
Py R 2@ F o TR Ao AR F#ci=3+ % ;5 (the Digital
Plan) ch= 2 » 352 24 547 Fp X 2006 # 23k 5 - 380 o

MERLE o A Tkt d, ¢ > BREIERET LA UHFAEE PN B2t
B

SR S **4ﬂ¢€n%i*“#ek(DTTMUX)ﬁﬁ@ LA B

He 2 f[%*ﬁﬁ(fizkrf hhe E3F Al F RS ,; s pI R wm N

ARG E TG i"“il%'ﬂ (H©?P = 7RG S EPRFFIFE v!rl#vﬂ Ty el

v

e

LT i i’# xki.ﬂz) ﬁ | ernd ] H_ig r/%?;i'lﬁh’& oH {o HIARIT K] o ‘FK};%
Fev IR HP K- f hip fie » ipd p *—ﬂzig,«:« G R B 7 2t F - A o

TR R 2 SRR 2

® v ZER FEIRIE L fhehy 2
AR P ARGV EAR I HR R R R g F P
KK FER I ol B BT FHo

W SRR R (& S3R) k¥ - pE
TRgR* U Pk EAD REERES
ATt PEF R G A e A TS
FRGEA Y RN RART AT PFEAP PBERETT o

s b \‘4/' ﬁ»ﬁ‘?? fFE

mmﬁiﬂkﬁ’

‘_.

\}-_ )]

T (dﬂ >

Wby 2 2 RED T - BER D EREHE RS R RT EFI R

EoEEET EXFRERD NV P AR TR DT RS
SRR RS &Y BTG M DR

RN Ik e A

Wkm > APFART - BEREL Ry A X RFEIRETF IR
7 € X T H # W RdEE ke 3+ 3 (harmful interference )

WO R v R e P AR DR o (U 4fgdE: ¢ T oreturn
path ; & & "uplink | » 3p P (T @RI P G ELD F AR o
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LB A A F T (1838.8 ~ 185184 % : (1743.8 ~ 1756.8; 1761.0 ~
1856.0~ 1857.6) 1762.6)

% 1 (1838.8 ~ 1849.8;[F ® : (1743.8 ~ 1754.8; 1763.6 ~
1858.6~1860.4) 1765.4)

# % (1838.8 ~ 1849.8;|m % : (1743.8 ~1754.8; 1763.6 ~

1858.6~1860.4) 1765.4)
BETE 1827.6~1838.6 1732.6~1743.6
1852.0~1853.8 1757.0~1758.8
LR - 2
LizRE # H

2R R A2GHES ORI i AT EFE 0 S E 2 R
BB oo & g JURE & e ,é»bk’fi:}i R R FH AT X2 @R S XNEE

LR NFELIH ARTRNEFELATIDF TG BMRF2GIRBARY BEF
30 3 meﬂ’xﬁﬁ@% IR LA & ﬁio =3+ 800 MHz % 1800 MHz 17 * #f
HARF OREFER > TUHFLRERF ECLIRBESET 0 2 REL LE
* ;%gﬁ'mﬁﬁﬂ,—%gﬂ’iﬁ- ) 2 {5 XY 2008 & 17 18 p A - > & 5 T4ppE 900
MHz - 1800 MHz 48 4 p 7 * & 8 T 45 2¥ joixig 2 2 ’y#ﬁﬁw * AR TN
FTEAAER R L L o ABTAFIEA TNRE > (5 M GSM 900/
1800 £ - e {3 35 18 % S-5418 1 > % 900 MHz e B #H £ 473 5 9
g okr gEy 7l FEAEERL L 1800 MHz B #2009 £ + L &
e

B RRR & FE R R f R B2 (e B B PR TR v o
Bl > 2HITIHG F R E AT '% ZoE o PR Rl TR o K
FREZ RPN T LR 'ﬁvf;é_-
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2 FTE NEHEART ANGN 2 LTE ¢ 2 A R &
PR R R
10-1 ~ NGN e gz ik &

TP NGN RS % 0 ¢ FREIT R

1
=

R

:fP Session Initiation Protocol

ISDN Integrated Services Digital Network
PSTN Public Switched Telephone Network
BICC Bearer Independent Call Control Protocol
ISUP ISDN User Part

TIP Terminating Identification Presentation
TIR Terminating Identification Restriction
OIP Originating Identification Presentation
OIR Originating Identification Restriction
ACR Anonymous Communication Rejection
CB Communication Barring

MCID Malicious Call Identification

TP Test Purpose

TSS Test Suite Structure

10-1-1. $ il 8

CERgE R

1. #2455 -5 TISPAN % » 1 (%] v T 2 RIGFAP AR 1 2 H i Y%

PR 3TF_ o p o TISPAN WG6 © 2B 2 #5%5 : ETSITS 186 001-1 ~ETSITS
186 001-2 ~ETSI TS 186 001-3 ~ETSI TS 186 002-1 ~ETSI TS 186 002-2 ~ETSI TS
186 002-3 ~ETSI TS 186 002-4 ~ETSI TS 186 002-5 ~ETSI TS 186 005-1 ~ETSI TS
186 005-2 ~ETSI TS 186 005-3 ~ETSI TS 186 006-1 ~ETSI TS 186 006-2 ~ETSI TS
186 006-3 ~ETSI TS 186 007-1 ~ETSI TS 186 007-2 ~ETSI TS 186 007-3 ~ETSI TS
186 008-1 ~ETSI TS 186 008-2 ~ETSI TS 186 008-3 ~ETSI TS 186 009-1 ~ETSI TS
186 009-2 ~ETSI TS 186 011-1 ~ETSI TS 186 011-2 ~ETSI TS 186 012-1 ~ETSI TS
186 012-2 ~ETSI TS 186 016-1 ~ETSI TS 186 016-2 ~ETSI TS 186 017-1 ~ETSI TS
186 017-2 ~ ETSI TS 186 018-1 ~ ETSI TS 186 018-2 °

2. MR ATITLRIREIL D B REE T B o BATE A FRER > 4 F

B rs A 2

10-1-2. RIA3E B B RIR S 2
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% 10-1 ~ NGN ia M RI3#30 P 2R3 3 32

FH %R ¢ TISPAN

% =% T e # T
1 [SIP 4= ISDN/PSTN % & [% % 10-1-4.2. SUT 2 2 ETSI TS| & ipl:84F £
oA 186 001 & & #74] £ 2 TSS ~ TP
2 | SIP §v BICC/ISUP # & %% 10-1-5.2 TUT 2 % ETSITS |35 & p|2r 2
i 186 002 152 #7441 = 2 jpl3& i 424
= %
3 |TIP 4= TIR %+ ETSI TS 186 005 1% 2 #¢4] 7_|$% & ip|i&4F 2
2Rl AR e 2
4 |OIP 4r OIR %+ ETSI TS 186 006 153 “7+4] =_ |4 i P| 38 4% £
2 RE AR e 2
5 |Hrisad i %4 ETSI TS 186 007 13 #7 4] = |4 i P| 3R 4% &
(Communication Hold) |2 Bl A2 e 2
6 |IMS/NGN »z5; 3% iz %% 10-1-6.12 %2 ETSITS 186 008 |4% & ip|:&4F 2
I AT 2 2 PlRE S 2
7 |IMS NNI %% 10-1-7.02 %2 ETSITS 186 011 |3 #ip|:&4F 2
T ] g 2 Pl AR e 2
8 |Subaddressing %% ETSITS 186 012 & M #74] T_ |#% Hp|3E 45 2
2 RIRRG AR
9 |Closed User Group %4 ETSI TS 186 016 152 #1741 2_ 4% & ip|3R4F &
2 Rl AR e
10 |ACR and CB %4 ETSI TS 186 017 & 2 #74] 2_ 4% &iP|3R 4% &
2 RER IR AR
11 [MCID %% ETSI TS 186 018 153 741 =_ |4 P34 4% &
2 RER IR AR

10-1-3. BlE &R B
VLR SRR AT RIREIE R 5 R P 0 IMS/NGN /?JPM;B? SRR B
GooZ R RRARAE T o T NA B W e 420 INGN RIS
1. % B ihfai 2 N2X
N2X #- BREDERRPRELE 7 %A & Z ARREED
o HAMHREE T UM IR B - REPRECREAL BT
o FRARBIFE 1 F 7 C f R~ VPNIRFE o
o AAERPRE P T HERPRERE R PuEd 12 MPLS -
BUh o N2X 7R R MR S R ehipliE 242 % 0 4o EPON ~ IPTV ~ IPv6 ~ MPLS
VPN % R8> % o

h
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f#i+-> % Spectra2

4% IMS/TISPAN - § » Spectra2 # & enip|:R 38 p & 7 5

O
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PRAR 5T 6
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iR#
R
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Agilent N2X

10-1-4. SIP §= ISDN/PSTN 3 i f4p|3&
1. SIP-ISDN 3 i %P8 % H#

SIP
terminal

SUT

SIP

mapping

SIP-=15UP
Q19125

or
EN 383 001
or
ES 283027

ISUP

mapping
ISUP-=1SDN
EM 200 899-1
(ITU-T Q.699)

ISON ISON

terminal

] 10-1 ~ SIP-ISDN 3 i B &% 4
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2. SIP-PSTN 3 3 Pl % 4

SUT
SIP SIP mapping ISUP mapping PSTN PSTH
terminal SIP-=15UP ISUP-=PSTN terminal
EM 383 001 EN 300 893-1
or (ITU-T Q.699)
2.19125
or
ES 283 027

TR kR TISPAN
B 10-2 ~ SIP-PSTN 3 i {43pl38 % #

A7 EZESIP* 2 i 5322 B ALISDN/PSTN * = 5 53 3 Ap3d 3 > fj*u\’» LS A
P 20 B pt &zt i o SIP ~ ISDN/PSTN 3 i 4 7p) 28 7 % &k jp| 2% SIP &
ISDN/PSTN 2. B 4p 3 A PF7 et 2 B ph Sbens oo £.F & F > ETSI 186 001 %
B g 2 TP & TSS B &% F 7 ITU-T Q.1912.5 & EN 383 001 £ EN 383
027 P #1dg it T AR o
10-1-5. SIP = BICP/ISUP = i |+ 7B[3#
1. Profile Scope for SIP Inter-working with BICC/ISUP with a Type 1 Gateway

P ATM oz

oM

N

FoR %R TISPAN
#] 10-3 ~ Profile Scope for SIP Inter-working with BICC/ISUP with a Type 1
Gateway

2. Profile Scope for SIP Inter-working with BICC/ISUP with a Type 2 Gateway
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Profila o
sCOpe B
s5IF BICC
o ISUP
Proxy
'Uz*-ﬂ
T er
TDM

F#4 %k TISPAN
W] 10-4 ~ Profile Scope for SIP Inter-working with BICC/ISUP with a Type 2
Gateway

SIP £ BICC/ISUP £n3 i #+ i3  Fl2 E4395: 8 3 W i B g ala 2> 4o 10-
3~4 #7577 » ETSITS186 002 t+# ¢ #r4| T+ TP £ TSS 4 & # g T R
uﬁg T s dehd fEz o $ 2 K #EAF F 7 2 Type3 fo Typed W i B il eh
BIFE 0 1R 3 NNI & G/W Type3 it £ PF crip 38 o

10-1-6. IMS/NGN 2% 3%

1. IMS 7 H- &
Rl
it [ ' ( Charging k
T HE | Functions
o — ; ‘\T C
g SCNe ——
’ UPSF R -\ 5 |
- LS Cx 0 SLF i
L - - -'.' \ - Ik 6 IWE
Network / | \ _ /o
Attachmeft _, Ny Py
_ Subsystgm . <:[|,r5 CSCFI — |'|| — a—l IBCF |
- = ¥ _ —_— -~ ."'-_-"‘T-\T._\___\__'__ ol - - - - A
1 « Core IMS » s |:-17=| BGCE ) 3 -

[ELLa N N ___r.'f _______.—-""

[l

Release 1 ™| ; ) . g
Focus | - - W . b 2
—F . Mg™ ~ | GF-:—- ad
I~ [N ~( MGCF ) a2 w
D - \ R — =
P g
ame - z
; “ =
== [
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Vs Resource and Admission|Control Subsystern =

— — [
el ' IP Transfer (Access and Core) {-BGF Ji

FAL %k © TISPAN
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B 10-5 ~ IMS % #-

% 10-2 ~ IMS %5t 3% 167
Parameter
PX_StirTime

RIS &

float

Type
PX_3APSIncreaseAmount

P¥_TowalProvisionedSubscribers

F# kR © TISPAN
Description
integer

Amount of time that a system load is
PX_PerceniRegisteredSubscribers

integer

presented o a SUT at the beginning of
3 test after the SUT has heen
"stirred".
infeger
P¥_FercentRoamingSubscribers
Parameters

are collected. During this time interval,
PX_Simulated Subscriber Registration

provisioned but before measurements
the datahase records are said to be

integer

The amount by which the scenario
arrival rate is increased.
PX_StepNumber

PX_StepTime

The number of simulated subscribers
provisioned in the network.
integer

The average percentage of simulated
subscribers that are registered
simultaneously.
integer
PX_StepTransientTime

float
PX_System Load

The average percentage of simulated
subscribers that are roaming (i.e.
register in a non-local network).

float

Parameters and distributions of the
probabilistic model of simulated

test

subscriber operation, as defined in
T5 186 008-2 [3].

infeger

The number of steps in a benchmark

The amount of ime that a test is

executed at a given system load (a test
step) before incrementing the load.

Interval, from the beginning of a step,
counted.

171
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Short Full Name Description Unit Means to collect Purpose Acceptance
Name criteria
SAPS (see [Scenario The average rate in a N/A On the Test System: |Provides away [N/A
note 1) Attempts Per one second period at as reported by the to define or
Second which scenarios are Test System characterize the
attempted (not On the System Under |load on the SUT
necessary successful) Test: Measured on
the reference point
with a network
analyzer (non
intrusive)
TRT* Transaction Defined as the time ms Same as SAPS Measure the Scenario
Response elapsed from the first processing time |dependent -
Time* message sent fo initiate of transactions |see
the transaction until the TS 186 008-2
message that ends the [3] for details
transaction is received of this family
of metrics
CPU CPU usage The ratio of used CPU % Measured by a Verify that CPU
ratio to the total CPU monitoring application |is not
available. This includes like "top", or collected |overloaded, or
all CPUs available for by SNMP MIB extrapolate
the processing. This queries benchmark
ratio is typically results to
expressed as a different CPU
percentage
MEM Memaory usage |The ratio of used % Measured by a Verify that
ration memory to the total monitoring application |memory usage
memory available like "top", or collected |is stable over
by SNMP MIB time
queries
RETR Retransmission |Applies to UDP % Same as SAPS Unveil overload
Rate transport. The of the system
retransmission rate is under test
the ratio between the
number of
retransmission (a
message can be
retransmitted several
times) and the number
of messages sent
SIMS Simultaneocus  |Number of scenarios Same as SAPS Evaluate the
Scenarios that are active at the impact parallel
same time scenarios
%IHS Percent The ratio of % Provide the - Under
Inadequately inadequately handled Design nominal load:
Handled scenarios to the total Objective =0,1%
Scenarios number of attempted Capacity - Under stress
scenarios (see below) condition
(overload):
=10 %
(see note 2)
NOTE 1: The "SAPS" metric is related to load, rather than to performance.
NOTE 2: Those values are network dependent. A particular network might require much tighter constraints, like
< 0,001 % under nominal load.

IMS/NGN 2.

Al , sk ok
iR RS A

el

R AXAERFAS

4. IMS/NGN + i s

/FJ Pé‘
P B f’? ° 1

By

e

L

e
eI

T NT
TR 7

e
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% 10-4 ~ IMS/NGN 3 & 3uagit 3215 %

FH %R ¢ TISPAN

IMS/NGN Performance
Benchmark Subsystem

Included 3GPP IMS
Functionality

Included TISPAN NGN
Functionality

Test Environment
Functionality

Session Control Subsystem
(SCS3)

P-CSCF, 15-C3CF, H3S

P-CSCF, W5-C3CF, 5-
C3CF, UPSF

DMS, access network
(e.g. SPDF, C-BGF,
A-RACF, DSLAM, SBC,
switches, routers)

H3S/UPSF Subsysiem

HSS

UPSFE

P-CSCF Subsystem

P-CSCF

P-CSCF

DMNS, access network
{e.g. SPDF, C-BGF,
A-RACF, DSLAM, SBC,
switches, routers)

I/5-C5CF Subsystem

I-CSCF, 5-CSCF

I-SICSCF

DMNS, access network
{e.g. SPDF, C-BGF,
A-RACF, DSLAM, SBC,
switches, routers)

NOTE:

The last column of table 1 reprasents the elements of the test environment. In Release 1, only benchmark
configurations with one network are specified; in such a configuration, DNS queries are cached locally, and
hence have no significant effect on the measured mefrics. Similarly in Release 1, IPvE, network ermors,
andnetwork delays are not specified in benchmarks, and hence have no impact.

peF N IMS P
SCS ~ P-CSCF ' % I/S-CSCF = &+ i

4

GosplEeT e %

AR B A 0 2 H
Kez PIER B & SUT 7 1M

5. Session Control Subsystem #<it 3% 78 1§l

®) 10-6 ~ Session Control Subsystem 3% 3% 37

6. P-CSCF Subsystem ?% it 3% %

R TR B
4

o j‘,{—r EI'J{

&LF

Tesl Environment

System Under Test
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Test Environment
-—Gm—p

-4—MNMwv—
-a- -DNS-Q-

DNS I-CSCF S-CSCF

TS |- p-| P-CSCF
Test
System System Under Test

TR kR TISPAN
#] 10-7 ~ P-CSCF Subsystem 3% i; 33 2% ﬁ_m

7. S/I-CSCF Subsystem »% i¢ 3% 5 7% ﬂf#]’ﬁi‘]

o Test Environment

-+ —-ISC— —
- Mg———
-4 -DNS-Q- - = DNS P-CSCF SIP AS
- Mi——
T Me e BGCF
- — —Rf — —
-} — — Cx— —
D > MGCF

/ - MRFC

b 41\
\ T™ ccF
I-CSCF e —-—— — — | HSS/
UPSF 4
Test -

System _——— S IS

System Under Test

7 %R : TISPAN
] 10-8 ~ S/I-CSCF Subsystem »<it 3% & 7 - #)
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10-1-7. IMS NNI 23#

] IS A — = M3 B
DS | DS
AT HSS HsS = B

o \ o
v ) Il s
UE P.CSCF | N SosoE F-CSCF e
8] U [
J \ 4
PO

Fil Y

Fpr LS-CSCFJ [I-CSGFJ Micace ] . R
A = = B

TR %R 0 TISPAN

¥ 10-9 ~ IMS NNI 7 ﬁ_ﬁ]

IMS NNLipJ3&4n 83 3 IMS # B2 B en /i & pIE > — B IMS Pro B @ 2
P-CSCF “I-CSCF ~S-CSCF - HSS & < 12 o@ IMS t4 s e he 2. F 14 & (Mw)
H4p IMS_A ¥ 7 P-CSCF £ IMS_B ¥ 1[-CSCF # % IMS_A ¥ ¢1S-CSCF &
IMS B ¥ 1 ]-CSCF 2. FFennfi & o

10-2+ LTE R % B § DR § HALH TS

R
T gtk LTE AR A 4 SR R R T %

L
Rl

10-2-1. 3% ik g
AP GERBT G R LD N - TR -
10-2-2. 3§ # § ]

ARG L TR B R (dr A 10-5)E B IF @ AT B AR A (4% ETSITS
136 101) °
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% 10-5 ~ E-UTRA 1 {£45 ¥ § [

F# &R 1 ETSI
E-UTRA | Uplink (UL) operating band | Downlink (DL) operating band | Duplex
Operating BS receive BS transmit Mode
Band UE transmit UE receive
FUL low — FUL high FDL low — FDL high
1 1920 MHz — 1980 MHz 2110 MHz - 2170 MH z FDD
2 1850 MHz — 1910 MHz 1930 MHz — 1990 MHz FDD
3 1710 MHz — 1785 MHz 1805 MHz — 1880 MHz FDD
4 1710 MHz — 1755 MHz 2110 MHz — 2155 MHz FDD
5 824 MHz — 849 MHz 869 MHz — 894MHz FDD
6 830 MHz — 840 MHz 875 MHz — 885 MHz FDD
7 2500 MHz — 2570 MHz 2620 MHz — 2690 MHz FDD
8 880 MHz — 915 MHz 925 MHz — 960 MHz FDD
9 1749.9 MHz — 1784.9 MHz 1844.9 MHz — 1879.9 MHz FDD
10 1710 MHz — 1770 MHz 2110 MHz — 2170 MHz FDD
11 1427.9 MHz — 1452.9 MHz 1475.9 MHz — 1500.9 MHz FDD
12 698 MHz — 716 MHz 728 MHz — 746 MHz FDD
13 777 MHz — 787 MHz 746 MHz — 756 MHz FDD
14 788 MHz — 798 MHz 758 MHz — 768 MHz FDD
17 704 MHz — 716 MHz 734 MHz — 746 MHz FDD
33 1900 MHz — 1920 MHz 1900 MHz — 1920 MHz TDD
34 2010 MHz — 2025 MHz 2010 MHz — 2025 MHz TDD
35 1850 MHz — 1910 MHz 1850 MHz — 1910 MHz TDD
36 1930 MHz — 1990 MHz 1930 MHz — 1990 MHz TDD
37 1910 MHz — 1930 MHz 1910 MHz — 1930 MHz TDD
38 2570 MHz — 2620 MHz 2570 MHz — 2620 MHz TDD
39 1880 MHz — 1920 MHz 1880 MHz — 1920 MHz TDD
40 2300 MHz — 2400 MHz 2300 MHz — 2400 MHz TDD
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10-2-3. $iriE

1. &4 % %4 ETSITS 136 101 3GPP TS36.141 ITU-R SM.329-10 CNS14958-
1 ~ CNS14959 ~ CNS14336 & F%% stk im0

2. ARG ATITZRIGEIR P B RAREE 2 pIRE S

EAFHMPALERY 2 o

10-2-4. RIFEFE P

% 10-6 ~ LTE

RRATAY LS EARIBAP

i drd BOATIR & 2 BRI pE

FoRL kR ¢ TTC e

(Frequency error)

E = Bl IR P F ot K h =
1 |2 % # B (Frequency| 34 P8 “7dp fie #f & B EE TR
bands)
2 | & * HHf @?] 4 7 F| Powerclass 1 @ & 2 B pliRdR 2
(Maximum RF output| Power class 2 : & Z_
power) Power class 3 @ # = —%Tiigfﬂ,i%] a1 74
F 7 ¥42:F 23 dBm +2 dB
Power class 4 : & T_
(FFprRHFE)
3 PREFEFEA HE A4 7 19 4218+0.05 ppm e HRRAR 2

Rk g B

(Spurious emissions)

it & 10-2-7 Rk dg s &
Rl 2 e B2 R T

# BRRFE A

5 [ASHE G MR P 5 O R E S 10-2-8 1 ARIEE AR P S|k BRIERE S
(Adjacent Channel|*" 77 & Bl % = B2 R T
Leakage Ratio)

6 |%F %2 J& 7 & CNS14336 & IEC/EN e RIAAE
(Safety) 60950 1% 2 2

10-2-5. iBl3E

1RIRETE B % 234 538 2 PI3R4EE 5 ™M ~¢ B = BHEE 0 & 3GPP TS36.141
SR RSN S S E- R ER 3 R FACR I

2. RGP % 670 &+ £ CNS14336 2 IEC/EN 60950 2 2_ 24 -

10-2-6. |3 & B
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BT D $2 342 SHATREERES CHRHAN R RERELL S
§LT A

(1) #FF 4 F L4 ETSITS 136 101 42 47 5 = -
(2) # % : 1.4Mhz > 3Mhz > 5Mhz > 10Mhz * 15Mhz * 20Mhz -
(3) #*#& MIMO

10-2-7. R g F W2 RFE

1R v dg s X Bl
{E%HE R LSRR
A

T o R AR

ST

=30kHz ZEHEY
[ =] =300kHz

2x2509; NB
/ - 2Fa 3 X

2Fb

ol

TR %R TTC K
W 10-10 ~ R it d5 S+ & )
B
1. NB : Necessary Bandwidth » = Z #4574 & & o
2.Fa: 12 500kHz & 10 3 NB > B~H <

o

Y
f
3.Fb: 1 MHz & 12 & NB’B";E':*"F% °
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2.t T B AL (Y] A)

# 10-7 ~ R iy SR EE Y A)

FAL KR TTC 3L
T Y B iRl B
9 kHz «» 150 kHz -13 dBm 1 kHz
150 kHz «» 30 MHz -13 dBm 10 kHz
1 GHz < 12.75 -13 dBm 1 MHz
GHz

3. 00 FiH i g L (4 4 B)

% 10-8 ~ iR\ 15 SR 45 E (3 %] B)

T KR D TTC L
HE 5 4 ) Bt R B RHE R
9 kHz <> 150 kHz -36 dBm 1 kHz
150 kHz <> 30 MHz -36 dBm 10 kHz
30 MHz <> 1 GHz -36 dBm 100 kHz
1 GHz «» 12.75 -30 dBm 1 MHz
GHz

180



10-2-8. AAEE B IEF F L 7 R, W 2

L BAEE 837 30t 7 L

-
-

ﬂfODB

.
i

E-UTRA, 1

UTRA sc1r

v

E-UTRA channel

RB

IIIIIIIIIIIt

il

-
-
-
-
-
-
-
-
-
-
-
-
-
0l
=
-
Cl
-
-
-
-
-
-
-
=

FA kR D TTCH

W 10-11 ~ FIEE B/RH# F T LW

2. WE R MR L *ﬁq% /2 (Adjacent Channel Leakage Ratio * ACLR)

£ 10-9 ~ FEHEH Y hRH o AT BIR S0

=)

pa

FH KR TTC 7L

E-UTRA # 835 | BSHMEY g Fih | BEPR(ERE) | BHEEFRAFE | ACLR
LHEHE BWonma | B3H - BHFHP TR ry
[MHz] WP S F T B
i i Bt
1.4,3.0,5, 10, 15, 20 BWhanel E-UTRA of same Square (BW config) 45 dB
BW
2 X BW channel E-UTRA of same Square (BW config) 45 dB
BW
BWchame /2 + 2.5 3.84 Mcps UTRA RRC (3.84 Mcps) 45 dB
MHz
BWchame /2 + 7.5 3.84 Mcps UTRA RRC (3.84 Mcps) 45 dB
MHz

BWetuma & BWeang » E-UTRA thdn TUL G 47 5 3 84 5 5ol iip T @i e fi -
RRC g it B % 30 7% fiFs A5k 4 B (pulse shape filter) > /2 chip rate &
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F 10-10 ~ 23 $HE ¢ en gLy 5 ARIE G B IR S 5 (k9 3k 1F)

FoRL kR ¢ TTC e

E-UTRA # &R 8. | BSHUE? X ih | PR (ERE) | AEFEFRAFE | ACLR
LT BF - B P TS e
BWChannel [MHz] AP SHE R T R
BB - Bt
14,3 BW channei E-UTRA of same BW Square (BW config) 45 dB
2 X BWchannel E-UTRA of same BW Square (BW config) 45 dB
BWchame /2 + 0.8 MHz 1.28 Mcps UTRA RRC (1.28 Mcps) 45 dB
BW chame /2 + 2.4 MHz 1.28 Mcps UTRA RRC (1.28 Mcps) 45dB
5,10, 15, 20 BW channer E-UTRA of same BW Square (BW config) 45 dB
2 X BW channel E-UTRA of same BW Square (BW config) 45 dB
BW channe /2 + 0.8 MHz 1.28 Mcps UTRA RRC (1.28 Mcps) 45dB
BW hanne /2 + 2.4 MHz 1.28 Mcps UTRA RRC (1.28 Mcps) 45dB
BWhame /2 + 2.5 MHz 3.84 Mcps UTRA RRC (3.84 Mcps) 45dB
BWchama /2 + 7.5 MHz 3.84 Mcps UTRA RRC (3.84 Mcps) 45 dB
BWhame /2 + 5 MHz 7.68 Mcps UTRA RRC (7.68 Mcps) 45 dB
BWchame /2 + 15 MHz 7.68 Mcps UTRA RRC (7.68 Mcps) 45 dB

BW chame & BWeonse » E-UTRA ’é‘—v‘i‘p TP I FH L AR 2 ﬁa?] AR A o
RRC jait B % I 30 9% fie= A5 a4 B (pulse shape filter) > ™ chip rate T_& °

10-3-LTE R RE 72 LWRFLH

10-3-1. #peih

1. &34 % -4 ETSITS 136 104 ~ ITU-R SM.329 ~ CNS14958-

1 ~ CNS14959

~ CNS14336 % "% el 37 %o

2. R ETITRIGEIE P AR Z R 2 0 Ao BATE A 2 PR

KRR R S

4y ZE) Y
S * 2 o0
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10-3-2. Rz P

% 10-11 ~LTE &5 § 78 4 RI3RA P
FH KR TTC K
T =0 Bl P R E® A T
N ERGE R h 7 5 REGET
(Frequency bands)
2 PEFEFFFEL #FF L 7 1F421§10.1 ppm BRI 2
(Frequency error)
30 |B % o B 5 S Powerclass | A T P BRIRAR 2
(Max1rnum RF  output|Power class 2 © & Z_
power) Power class 3 © & ~ BH47 gy 1) 74

% 7 {9426 23 dBm 2 dB
Power class 4 : & %_

4 [megidds ot B8 10-3-5: Byt i s X |35 BpRIE 2
(Spurious emissions) B2 g2 T
e T BT 210361 S A7 LW [ SRR 2
(Spectrum emission mask)| % SAFAR ¥ T F Bl 2 R B2 R
T_
6 |ARAEE B BT L B L 10-3-7 - ;ﬂwﬁlg R T | R RER 2
(Adjacent Channel|** 77 % Bl % L4 # B2 T
Leakage Ratio)
7| BB A BT J& 7 & CNS14959 45 & 2 R % |3 EPIRF L
(SAR) # ~ SAR & % # 4z 1% 2.0 W/kg
2o E
8 |24 %2 B 7 & (CNS14336 2 IEC/EN|# iip]:RdF 2
(Safety) 60950 &% 2_ 42

10-3-3. RJ3E* 2

LBREIE R %234 5% 672 BIFMEsE 5 M -7 = BAFE » & ETSITS 136
101 #TR %2 1 (FAF 2 1 5 5 2 8 S5 0 A RE(TIRIGE ©

2.PI3ERB P % 73R F & CNS14959 - % 2 Lﬁﬁ’ FH* CNS 14958-1 - A B R &
WA PN AR L S R CREEARR B 130 v
FiTE L2 E4FVEE (B S 43 300MHz & 3GHz) 2+t =T 5 (SAR) & B2 A o

3.RIFIE P % 871 i+ £ CNS14336 & IEC/EN 60950 152 2 44 -

10-3-4. BRI R B
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BIEIE R $2 3 425 T RIRREL CEMHEA R FHKRELI S 3

MTE oA g AL

(1) # % §& 8 ¢ £ 4ZETSITS 136 101404 2 4 & o ] «

A

(2) # % ! 1.4Mhz > 3Mhz > 5Mhz > 10Mhz > 15Mhz > 20Mhz -

(3) ##MIMO

10-3-5. R\ fg St § B2 R

LRtk fg 5l § Bl

/ﬂ///”_

{E R ol R
A
H R G 3 R
SHEHE
=30kHz  SuEe
- ] =300kHz
Ne
: 2x2509;,NB
2Fa X
2Fb |

#ir:

1. NB : Necessary Bandwidth > % 4+ 5 &

2.Fa: 11 500kHz & 10 3 NB > B4 <
3.Fb: M IMHz & 12 % NB - BH <

2. A gL

=

=k -

o

o

W 10-12 ~ Ry dg s X W

% 10-12 ~ R ik tg SR B

FAL %R TTC &3

FAL KR TTC

FARRLY Y

TRE R
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9 kHz «<» 150 kHz -36 dBm 1 kHz

150 kHz «» 30 MHz -36 dBm 10 kHz

30 MHz <« 1 GHz -36 dBm 100 kHz

1 GHz < 12.75 -30 dBm 1 MHz
GHz

10-3-6. 637 T A B2 R E
1. S Ap AR ¥ )

. . Channel
Spuriousdomain  Afpop  bandwidth  Afoos Spurious domain
i‘. ................................................. ’i H: N, ; Hi ‘.................‘.......,......,...,......:..,.............................‘.,.,......................."...‘...,..,. i
1 i ; ! i
i . i =
H ' } [ 1 .
! i [ i i
5 T 4 :
i z | - 1
1 ? 1
! i E[— | ;
i H i i
i H RE ) :
; : ' eammd :
| . | s
| i i i ;
: P P 5, :
i ﬂ.n-u:'..-' » oooooo .““'m : i
4——  EUTRABand —p

TR KR TTC B

B 10-13 ~ S5 W)
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2 AT BRI R

£ 10-13 - RIS} 2P &

FAL %R ¢ TTC A2

AF 5 5 H] (dBm)/AL E AR R

AfOOB | 1.4 MHz | 3.0 MHz 5 MHz 10 MHz | 15 MHz | 20 MHz ERISER
(MHz)
+0-1 [TBD] [TBD] -15 -18 -20 -21 30kHz
+1-2.5 [-10] [-10] -10 -10 -10 -10 1 MHz
+2.5-5 [-25] [-10] -10 -10 -10 -10 1 MHz
+ 5-6 — [-25] -13 -13 -13 -13 1 MHz
+6-10 — — -25 -13 -13 -13 1 MHz
+ 10-15 — — — -25 -13 -13 1 MHz
+ 15-20 — — — — -25 -13 1 MHz
+ 10-25 — — — — — -25 1 MHz
10-3-7. B EBRHF VT LW 2 AP E
1. ARHEE SR 50 T £ B
. Afoos - E-UTRA channel
) '% ........... S——
EUTRA qm UTRA ,pny |} UTRAscrm F—

-
-
-
-
-
-
-
-
-
-
-
-
-
0
Ll
-
-
-
-

-
-
-
-
]
]

FAL &R L TTC 2

W 10-14 ~ ASHEE BFHH F 0 7 L W
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2. AT IR 8 F 75 v e (2 (Adjacent Channel Leakage Ratio » ACLR)

F 10-14 ~ BIFE BIRFH F W RFE

FH kR D TTC B

E-UTRA # &2 5. | BSHOEY <5 iR | BE{RA(BRE) | BERFRAEFE | ACLR
HE K BWonana v R fﬁﬁ‘-‘*}'f‘ p P& ST
[MHz] WP S F T B
- Bt
1.4,3.0, 5,10, 15, 20 BWethannel E-UTRA of same Square (BWconsi) 45 dB
BW
2 X BWchannet E-UTRA of same Square (BWconsie) 45 dB
BW
BWchane /2 + 2.5 3.84 Mcps UTRA RRC (3.84 Mcps) 45 dB
MHz
BWchamne /2 + 7.5 3.84 Mcps UTRA RRC (3.84 Mcps) 45 dB
MHz

RRC Jait B % I 30 9% b= A5 m 4 B (pulse shape filter) > ' chip rate T_& °
p p p

BWChanne] ‘l;? BWConﬁg ,‘:3 E'UTRA é’—;}fz‘] iii 1{ ﬁ?— 3 );? '&’T f—\::_' %’fb ﬁj—%i 1-—Fi -H:_FT E—‘I;E’ Tg ﬁ‘%]'ﬂ:é‘ E“‘E—ﬁl °
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F 10-15 ~ L3 SHEH Y enfl B 5 ARIE G B IR S F 0 (k9 3k 1F)

FoRL kR ¢ TTC e

E-UTRA # 55 5L | BSAOEY i ih | AORPR(BRE) | BFRFRAES | ACLR
LT B - B YL Sy 4
BWChannel [MHz] p: SR S PR
A is- Bt
1.4,3 BW chaner E-UTRA of same BW Square (BW config) 45 dB
2 X BWchannel E-UTRA of same BW Square (BW config) 45 dB
BWhame /2 + 0.8 MHz 1.28 Mcps UTRA RRC (1.28 Mcps) 45 dB
BW chame /2 + 2.4 MHz 1.28 Mcps UTRA RRC (1.28 Mcps) 45 dB
5,10, 15, 20 BW channel E-UTRA of same BW Square (BWconfig) 45 dB
2 X BWchannel E-UTRA of same BW Square (BW config) 45 dB
BWhame /2 + 0.8 MHz 1.28 Mcps UTRA RRC (1.28 Mcps) 45 dB
BW chame /2 + 2.4 MHz 1.28 Mcps UTRA RRC (1.28 Mcps) 45 dB
BWchame /2 + 2.5 MHz 3.84 Mcps UTRA RRC (3.84 Mcps) 45 dB
BWchame /2 + 7.5 MHz 3.84 Mcps UTRA RRC (3.84 Mcps) 45 dB
BWhame /2 +5 MHz 7.68 Mcps UTRA RRC (7.68 Mcps) 45 dB
BW chamet /2 + 15 MHz 7.68 Mcps UTRA RRC (7.68 Mcps) 45 dB
1 BWenma ® BWeon, » E-UTRA fedp R 07 5 58 5 § L enid 0 5 @i o e i -
i 2:  RRCig#t B X% F309% bes A5 m % B (pulse shape filter) > ™ chip rate T_& °
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#E AR

EE R R R R ETE SO 0 i%’%*‘“ Tl gL * (75 87 L f/%
PN 3F 4 i 3SR FE 0 3GPP 9 LTE 3GPP 2 7 UMB ( Ultra Mobile Broadband ) &
4_WIMAX # 3 <7 WiMAX Evolution %4 7 & e it > #-{ F »cenf | * S5 TR
#H @%‘]_@f}‘ (T 7: % $) 100Mbps 11+ ~F {7: % F; 50Mbps 14+ ) 0 $5fe T E 2R
B4 Rl = Sl %35— B TR R L MR AT LR
FAE R PRAR(G4r BAR e s TR T AL B IR M TRk -

B B Y T R 24 0 LTE ~ UMB ~ WIMAX Evolution » 2 & #4434
i€ * OFDMA #% P~ 387 MIMO = ML > &= @fd 5 ~ & * | pF L & FDD
¥ TDD s 3 22 7 23 ;48 57 1.25MHz & 40MHz > #% B A 2 & * »xF > 3 40 %
¥ 2~ % 2 P (Internet Protocol) f 78 #40 f f* 7w e pe 78 45 - "% Mt B
¥ o

B9 g ok B R B O 80%:0 GSM + WCDMA $ HSPA 5 i i 40
LTE > d ""“?"r’*—f#ﬁ S B 7 g B 22 2 3GPP (7 # 4R B R B (6] 4o CDMA
2000 "WiMAX ‘TD-SCDMA £ WLAN)ﬂL R R EFEEAITREHE
KA BB L IF > ¢ 3 Vodafone ~ Verizon Wireless “NTT DoCoMo ~ ¥ ﬂﬁ% g
Ericsson ~ Motorola §v Nokia 2 ¥ LTE |3 k. -

Foobd XA BERERF TR FFEREEBBRF (F 7 Alatel
Lucent ~ Ericsson ~ Orange > NXP ~ Samsung * Nokia » Qualcomm ~ Norte) ~ T-
Mobile ~Vodafone ~Agilent ~* R # & ~Motorola "NTT DoCoMo ~R&S. )b'“r e
LTE/SAE Bl:# 8 B (LTS/SAE Trial Initiative » LSTI) » #-4 = = Fo b b %
AT T ITEP R RBERFLADL T CAHKG 2 ﬁﬁ’ ﬁﬂ % LTE
Rz B o3 MBI 0 s AR LTE R & 2R S5l # o

AT E‘ﬁﬁﬁﬂf%i T AR Ao ABIPTV iF o of fR45 30 i $ # 7k Convergence
IARTER D LEFRRRLT o RPFVIRBAG R G HERhE R
B k@ % JBRNE R oF B R EZ A KT Dl B RN A R
"4 IP Protocol X @i % L ix LRk > @ A HH F MR A LR FPREALT
R R Y KA T o R L 3L § RS T (Quality of Service) £ 4
2 & & (Quality ofExperlence) W PRAR o dofar R - ARG R 2ok
Pl S B i RE 3 R RS & RS % £ I (F
NGN IMS-based IPTV S H7 JIRIEZ 3 i 6 F MR & o 19 F orgg
fechh MRS R PUR R R R 2 2 5 B R RIS B

ATV R REIFEEA L KE TR IR RFELHFL IR - -
fofg it HEMTFE IR B RERT Z Y REORP ARy kR
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LA S AR AR M BT o Tl BAREE B A e o i &
12 wgg{ RIEGHF B BT G R Ry A m;f—lﬂ,i:}i

ot bk i A JRIFENTIE AT TP Protocol R B ohot WM IRAEA AP
%*?Wﬁykﬁﬁﬁﬁm“"mw%?ﬂmﬂuIFLJLkﬁﬁg:Mumﬁa:
AR AP F TS g AR - fﬂa*ﬂﬁb"qu@z%"?% fu i A
HIPRFRAA 4 0 AT TR A X%"’rm.,zPeﬁé.@%J:}iﬁwm% *FF A ErEEE B
W FREPE S T RE Ff o

£ F o HARFEFRIA G 0 F A BRAARPD D AR
3G~ WBA (WIMAX) #7:4g2k @ * »c% > L B > fe & 8700 DA E w fc 2
2G(GSM) PR 2012 & DI e > RS AAFH v E F (Refarming) > & {8 >
BB RS PR g B AB% (IMT-Advanced ) % #iciz % #g 3% 7 f 0 i 45 3%
Rl kdp o M s GO RBHET R XY EREFpY ABRIIRAZ T 0 E
EF%%%%EMﬁﬁ“ﬁMﬁﬁ?ﬁﬁ%i%ﬁia@%ﬁﬁﬁﬁi%ﬁﬁ
TR T REFFENELFR
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BPELLEFEALATR
oL FhER
PR D97 E 127 20 P T | FE40 A

PR RRGI A BIEL B g e (A AR 2B 162 ERE

B AP RLFAAE FHBE L EREE kT ALELL
BREYARLZ ML RN T 0 TN AL Y BP PEE A o
1. &ﬂﬁﬁf\*A&w%,;ég St B3R o

TR 4 ke 2 A R
LR

2. BT SR R2ZAERRET - En | B R R L o 2 A LT 741
PR PR S PR | ST PR -
*ep ko

3. | el EFLPI0FREHTRER | MEERARA NE o LK
HEE R R PR S E | LTS AR RIS g

iz EBEAR (eTG2 R | RoimAp e §EEYS TR

‘ﬁ%) > Tt ’F clarlfy A Z A7 E{;H’# 2 BB HTR D BAR

2 25k B RAS o ¥ GALH Sk 2
ppEm LA 2 PR Y
oo

4, |FEPFFoF O HMTETSAF | HHLAEILL -
PS5 4HmAT -

5. | B EPREAAREE L F T | AFR R 0 BRI P o
SECEATE S e i At n BT 2 S LR P AT
ORI T L2 PR AR
RPN AT o8 AR AT
+ & FAEAR T 2 NGN 2 LTE (7
Bl Gk AP ATRPER S K o

6. 3 B LTE radio channel 2 # 3 » # BEHL R AL 2 Ay RERED
ERFENSRDOTABRBEBHS | FERFEIZ O PR Er LR
SBIFEAFET @k | e A | AT AERE

=B TE O LTE 3 B A WIF/EJ
gé,ﬁikj\fe ;g)f.*llrp\go

7. |LTE#EF i > B3 MLTEEF | HBEL AL L - 25T >
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it > » § M P LTE & ¥ eh=
P E s FP A% E 4 LTE

2T o

AR -

Spectrum 2 4% 17 F L e f 2257
T
8. | PECFHEEM (¢ FEL HE | HHLALL -
BEE)
9. WIMAX 3 # ehy 183+ 5 & Fh BHL AL R > ¢ 3387 R
i L R R4 -
10. |NGN~LTE Z Jpefged A F & > | @ L¥ipg @ Rp o
G AP AFELY ER
1. | #7385 - HHELARLR -
12 | AR 444 3 % LTEM FRGE o | @ 3075 & ¢ 4 Sufp M 4t o
13. | P11 F| MSTP > e A3t % & | MSTP (Multi-service transport
P e platform ) =#E4 % 5-3 ~ Next
Generation SDH 2. & & ¥2 5 g
E & ﬂ}g P o
14. | P23 WiIMAX & &£ th & © SiE R L0 C 3280 (TR
FLE
15. | P48 W1 4-7 % 2 3GPPR6 HSUPA @ |35t R 2 0 > © & 42-1 &7 fF
#i) i 5 (5.76Mbps) £ % 4-1 ¥ 2 g o
3GPP R6 HSUPA 1# i % (4Mbps)
F - R
16. |IPTV %% (P38) TV j&# 5 JRi% » | #-IPTV 2% 5 — fEPR7+ > 1 & &
AT g R g kiR R ? EE N B i p - R S
P - % & # & Convergence S
A T V. A oo
ek B oo MPRFAE G opoR &
Moo LAz de B
17. | #4474 F WIMAX @iz (L R0 ¢ a3 187 4 h
§oTELINFRTRAMFLEREL | EP o
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