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Alcatel 4020/4035 Phone Proprietary Phone
Avaya 4612 Phone H.323 Phone
Accel( & &) Smart IAD SIP Gateway
ITG H.323 Gateway
D-Link DPH-80S SIP Phone
DPH-100H H.323 Phone
DVG-11208 SIP Gateway
DG-102SP SIP Gateway
DG-102SH H.323 Gateway
BCM(& i) HP 180-LD SIP Phone
UFOC(® i 7) |HA-2000 SIP Gateway
Vodtel( £ k) MOSA 3702A SIP Gateway
FONEMOSA 4304A SIP Gateway
WellTech(iF %) Wellgate 3502 SIP Gateway
Wellgate 3502 H.323 Gateway
LAN Phone 201 H.323 Phone
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e Management
¥ 5. |e Maintenance IP Phone ~ Gateway N/A

e Feature

Voice Quality

e Delay, Signal Loss, DTMF,

PESQ, MOS o Agilent VQT

e Different language IP Phone - Gateway ° NIgST Net (open source)
e |® Echo emulatipn

e WAN emulation

Call Processing

: Fg;ﬁlr;?;l completion Gateway Spirent Abacus 5000

e Setup time
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+ & [SIP protocol (RFC 2543) IP Phone ~ Gateway Navtel interWATCH

e Connection setup IP Phone - Gateway ~

e Conversation Server N/A
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A S-enFh g b ik = Management ~ Maintenance ~ Voice ~  Features ~ Interface #2 Hardware
Spec.= + % 4| » 7| & B| 4 = IP Phone ¥7 Gateway & ¥ » (H)i* % & * H.323 $% % % $& 2-1
£ 2.2 4w E_IP Phone £ Gateway i+ Management ¥2 Maintenance # i¢ ** #& - Management
IRA A A &k T b 38 @ 5 Web GUI -~ Telnet ~ RS-232 £ Keypad & #8425 @
W%,ﬁ(,lrt D-Link DPH-80S 2 ’F)‘,SK R AT E R U R ﬂéﬁﬁiﬁi *ELF K
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BAE BN R AFIAA Y 0 LR FHE XX TORP IS RIFR o
PER SRS *ﬁﬂ;;ﬂ WA T T Flrmware upgrade E_& # # i 0 ¥ L L #7354 3
TFTP > - #&®| 3 Web /i & o Trouble-Shooting F|# 1t & & 52 _F & R L 87 7 a0 v F ¥

A& € 1% LED 5L '%K%ﬁ"’rﬁﬁﬁ”ﬁf‘?’%‘i‘i(%# A F IR S Y ok sk
fi)r» 3 ASJI* Web /i g T A1 {5 Fitdodte g ELE IR Alcatel BCM ~D-Link
UFOC ¥ Vodtel 2 & # fi = & o

% 2-1. IP Phone # it ?| % -Management ¥ Maintenance

Management Maintenance
E’i"ﬁ Ak Web | Telnet | RS-232 [ Keypad [ Configuration | Firmware Trouble-
backup/restore | upgrade shooting
Alcatel 4020/4035 N Y N Y Y Y Y
Avaya 4612 N N N Y N Y Y
BCM HP 180-LD Y N N Y Y Y Y
D-Link DPH-80S Y Y N Y Y Y Y
D-Link DPH-100H Y Y N Y N Y N
WellTech ;&N Phonel "y} y | N | v N Y Y
# 2-2. Gateway # it 71| % -Management ¥2 Maintenance
Management Maintenance
}f&-]% iRl Web | Telnet |RS-232|Keypad| Configuration | Firmware Trouble-
backup/Restore | upgrade shooting
Accel ITG Y Y Y N N Y N
Accel Smart IAD Y N N
D-Link DVG-1120S Y Y Y N N Y Y
D-Link DG-102SP Y Y Y N N Y Y
D-Link DG-102SH(H) Y Y Y N N Y Y
UFOC HA-2000 Y Y Y N Y Y Y
Vodtel MOSA 3702A Y Y N Y Y Y Y
Vodtel | Lo MOSA Y | Y | Y |Y Y Y Y
WellTech | Wellgate 3502 Y Y Y N N Y Y
WellTech | Wellgate 3502(H) | Y Y Y N N Y Y

# ¥ 2-3 22 2-4 & w| §{_IP Phone ¥ Gateway i Voice ¥2 Features = & 15 it V' $iz > Voice
WaF I RESEFES S  CODEC #8257 27 AiE > a 45y
Wy G711 4= G729 A f& > 304 A &R E i G723 {2 G726 9% 5 % F CODEC hi
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% % 13 4 (packet loss concealment){r3% 5 & fr(jitter buffer) B .~ % #c A
SRR FoehF e o deot R SR IP Phone A - & 17 3R p g v Gateway k1t 0 @
D-Link ## WellTech #71P Phone P| #_% £ #& % % » Gateway 384 P & 3 E B % o iz 35
AL FAAIER > CEART LR 6 R LK L(x;u%ir’};(ﬁv ~ B B) > D-Link 5
S K T ITE RAIE v ORI o T T - A —"‘Ff 3 ;L,\,Q % o
Features My FW g BdEFEl s FE AP e C W ;}i G LA N X
FoUFI o R a0 HES ST RS o pl MR q—\%ﬁ‘klﬁ RN
PFeler AR ARREN 2 NS ERTL > ¥ UM Az«pig] IR Ay i&n——_q_lk‘*ﬂ R AR
FIRTET BT fEEA RN FEA SN TY 0 RRFASZ G X AR DT
SHRG o {Fedtm v AL T HBIERTE o BREMT T k+£,iggw
¥ Gateway A& & ¢ '* IP Phone 2 % % 7 NAT 78 p » %] % Gateway # & 7 Ethernet /i

(echo cancellation)
| d ;kr; E' +

E 33

Hfm i Q»

¢ ¢ i@ LAN {v WAN > 22 23 -] 3] Hub - 5487 2 > Alcatel #2 WellTech (4 - f i 4e 54
7;; ﬁ'&mfﬂ‘. °
% 2-3.IP Phone # it 7| % -Voice £ Features
Voice Features
Gy Firl CODEC [ w4 [31¢ [#4 | K | #¥ | M | U | ke
Wk | |gee| g
Aleatel | 40204035 st ™ Y N | Y [ Y | Y [ Y | Y [|SwicDHe
Avaya 4612 /G/;‘7(1;.17(1249/I(Jk/%;23.1 vyiInlylylylyl|lN IS)t;}t)ig},E DHCP,
BCM HP 180-LD g:;;é,(A/B)GJB.I, vInlyl vy InNInNIN IS)t;ft)i(c):l,E DHCP,
Dk | DPrsos o [V [V [ [ N [N [N N [ P
D-Link | DPH-100H [g752 &%) | Y [ N | Y | Y | Y | Y | N [peas PHCP
LAN Phone|G.711(A/U),G.723.1 Static, DHCP,
WellTech | 500 G20 (A Y[ Y| Y|Y|Y|Y]|Y [
# 2-4. Gateway # i 7| % -Voice ¥ Features
Voice Features
R iRl CODEC | %z ¢ |3 | %2 | 57 | BE | U | #5ca
ig | | e aa
Accel ITG %.771219(/?2%’)(}'723'1 Y Y Y Y N N A% [S’t;llt)ic(;l,s, N%ICP,
Al smain IS [V v [ v [ N [ N Y e
T T i R e R 0 A R S
T L s kR R R R A R
D-Link | DG-102SH(H) %.77‘219((:’13)’@723‘1 Y[y |y |y | N]|N]N [ pHor
UrOC_[mvaom oS [y Ty [V [ v [ v [ v [ i
Vodtel | MOSA37024 |37 00T Y[ Y| Y| N|Y | Y| N [ e
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FONEMOSA |G.711,G.723, Static, DHCP,
Vodtel 4304A G.729(A/B) Y| Y[ Y| N|[Y | Y | N |pppoknar
G.711(A/U),G.723.1 Static, DHCP,
WellTech | Wellgate 3502 | 5-7q ) Y| Y[Y | Y | Y | Y |Y |pppor
Wellgate G.711(A/U),G.723.1 Static, DHCP,
WellTech | 50,0 s Y| Y| Y| Y|Y]|Y]| Y [t
# 1% 2-5 7] 2-7 & %] H_IP Phone ¥ Gateway i+ Interface ¥2 Hardware Spec.™ m it i o

Interface 3% 4 P F ' A -3k B ez B~/ o > 14 & 2-5 en [P Phone @ 3 JF’K.,T 7 Ethernet
i 64 » @ Alcatel 4020/4035 IP Phone ¥ Avaya 4612 IP Phone # # power over Ethernet » i% i

TRBRFRRELT R A TR Y BT R > WellTech LAN Phone 201 3% & FXS 4 &
(*E RI-L1 50§ B 3 AL P 120 48 5 — SRS BER K  3 e 1 2:6 i Gateway @ 5 -

FTihmig Bt ﬁ?Ethernet fim o T4 Fe FXO 46 7 i dz PSTN #5477 N 2350 #8502
FXS /i & B 42 18 5038 e 3] UFOC s HA-2000 Gateway % #& = WLAN £2 USB

g > 7 IUIEHP# 5 5 @" SRR T - L enA oo
Hardware Spec. F #L L %3 3 » Processor(? + 2 %)~ % #icié * Motorola Power PC »

7 & IP Phone ¥ 1 7 % & Processor * DSP(#c i 5L ad® B 5 #cig * TI «hfy ¥ > RAM
2 Flash erfie B 4 ~ ] B> KD g anFa s o 2 (53200 o
% 2-5.IP Phone /i & ¥7 2L 7 &
Features Interface Hardware Spec.
R i SRR Phone | QoS/ToS |Ethernet| FXS Processor DSP
Book
Alcatel | 4020/4035 | N N 1 0 [yaororola Power POl A 100
Avaya 4612 N N 1 0 [oere THOAARMIAgere 8301
)
BCM HP 180-LD Y Y 1 0 [None TMS320VC5472GHK
; TMS320VC5402
D-Link DPH-80S Y Y 1 0 [None PGEL00
D-Link DPH-100H Y Y 1 0 |None Audacity-T2U
LAN Phone Motorola Power PC|AC488-C
WellTech 201 Y Y 1 1 feso DI1678PGES0
4 2-6. Gateway F H 4487 &
Physical Interface
R &Rl . —
£ (mm) % (mm) % (mm) Ethernet FXO FXS
Accel ITG 445 275 44 1 4 4
Accel Smart IAD 175 110 25 2 0 1
D-Link DVG-11208 235 160 35 2 1 2
D-Link DG-102SP 220 125 35 2 1 2
D-Link DG-102SH(H) 220 125 35 2 1 2
UFOC HA-2000 280 188 35 4 1 3
S 7
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Vodtel MOSA 3702A 190 110 35 2 1 2
FONEMOSA
Vodtel 4304A 175 172 35 2 2 2
WellTech | Wellgate 3502 165 100 25 1 0 2
Wellgate
WellTech 3502(H) 165 100 25 1 0 2
4 2-7. Gateway A 183487 &
ot Hardware Specification
R 7 ERIEY
Processor DSP RAM (MB) Flash (MB)
Accel ITG ARM 7 TMS320VC549 16 4
Accel Smart IAD AMD AM29L Audacity-T2U N/A N/A
. Motorola Power PC| TMS320VC5402
D-Link DVG-1120S 350 PGE100 16 4
. Motorola Power PC| TMS320VC5402
D-Link | DG-102SP £s0 R0 16 4
. Motorola Power PC| TMS320VC5402
D-Link | DG-102SH(H) £s0 00 16 4
. TMS320VC5409
UFOC HA-2000 Nitrogen 210 PGE100 16 4
TMS320VC5409
Vodtel MOSA 3702A ARM 7 PGE100 8 2
FONEMOSA Motorola Power PC| TMS320VC5409
Vodtel 4304A 250 PGEL100 16 4
Motorola Power PC| AC483-C D36780
WellTech | Wellgate 3502 250 PGE100 8 2
Wellgate Motorola Power PC| AC483-C D36780
WellTech 3502(H) 250 PGE100 8 2
22 5 ﬁ_{ @E‘r L
& m % 0 Alcatel & Avaya s [P Phone # s X T 5 » B F R ROhH IR
g;‘; %Hg U&%@:];\ nﬂfr_" JWIJJL*_;%"}} ’—"'If&‘;"_ ; @F\f&ﬁ? mIPPhone l__;é,,h—; ;J.'ua]rg‘_lj: i@ s
TEL A @é‘r%gu@;} PR kBT 'gég&j"\uc’ ‘| ﬁ#ﬂFFML? 2R A o F BLEXIE
4o

(1) & Management ¥¥ Maintenance = &
FONEMOSA 4304A Gateway % % fi 5 &
EESZ YT TN

(2) % Voice £ Features % 4

Gateway # &7 it f 8 5 o

(3) Gateway A &
E il R
FegpeByg s

¥ g+ ADSL #5548 ~
a7 oo Bz RIGE

&

SRR RPN R R eha 4 e

> BEIR G b *Kr'J)l

F

& — # i 1 Gateway A &
WLAN -~} L 4
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I AR K ERRIEEY

i”'f‘)}i’ FEa

> D-Link DPH-80S IPPhone ¥ 2 UFOC £ Vodtel
% Alcatel ¥2 Avaya IP Phone =73% L‘F”K i M 2B K

» Alcatel ~ Avaya ¢ WellTech IP Phone 14 2 UFOC 4= WellTech

FAvRlFR A A R ke Ed oA
VOIP # i (HA-2000 4 #) > fe 55 38 &5 7L 3 Tt
Mook T REY - 5 Gateway
BRZERIE A58 BT R hiidn
FAERY A BAEPfoEAL 2




3. g 7

iR P ¢ 7 DITMF # 5% ~ 355 & F - 3150 % #(signal loss) ~ & § 7} “,f (echo
free) ~ 28 B B Y ~ 3 dhar 4 B R EIE 2 A ST T PR > @ % R3S B & 45 Agilent VQT,
Spirent Abacus ¥ NIST Net °
3.1 DTMF )3

DTMF #5035 42iR158 0 2 & EUPRR A & i s s it > Bk drd 3-1 #1715 5
R4 A AR RIGERE €8 4 time out 0 5 iE P A R W48 & gain @ o Zj‘* Ao B SRR o
B 7 2 G711 22 G729 CODEC T » #5% DTMF # it £ F & % o @ i b enfidg §_
BRI PE FAEE A & F D %fb%’fi‘{iiﬁk“ HHE 0 R T EDE B %
FE G B LT % (5L (G]4e ringing £ busy tone)# 7+ 0 1 RTP & #5883% o #1007 ¢
CODEC #+** DTMF F¥ ¢ 3 £ 5 > 2 & B2 I8 RS & L myws 0 E‘Jiﬁ{é
o R e

% 3-1. DTMF tone testing

R B4 G711 G.729
Alcatel 4020/4035 Proprietary Phone Pass Pass
Avaya 4612 Phone (H) Pass Pass
Accel Smart IAD Pass Pass

ITG (H) Pass Pass
D-Link DPH-80S Pass Pass
DPH-100H (H) Pass Pass
DVG-1120S Pass Pass
DG-102SP Pass Pass
DG-102SH (H) Pass Pass
BCM HP 180-LD Pass Pass
UFOC HA-2000 Pass Pass
Vodtel MOSA 3702A Pass Pass
FONEMOSA 4304A Pass Pass
WellTech Wellgate 3502 Pass Pass
Wellgate 3502 (H) Pass Pass
LAN Phone 201 (H) Pass Pass

32 33 SRR

SRR P 4R 4od 320 Rl E R £ GT11 & G729 & 48 CODEC = shyg
FeIo PR A NHE BEN T F(H - FRP) o3 (FRPE FR)E R
B TR B EPRIE 0 R HEAc @] 3-1 2 3-2 #75% > ] 3-1 ¢ Network AL % fi-fg it i delay &2
packet loss > # B 4= % = IP Phone 7% fﬁ# B0 e F & 4o % adapter O B 4% 0 4o ] 3-2 0
2 Pl4p ¥ # 4 PESQ & MOS & %3 5 F > 2 signal loss v delay {r echo free » #B|4 F
Gateway £ IP Phone ; PESQ 4p1f- 2 & £ & Rlix I e guend & - $20ae § ~ R
B F o ) BT ERSS cMOSRI AT EF iy W s 2 BT
Bt B R ERIETHE S AR o AR AT 0 AR T AP L AL -
o FIG 2 BA SR G RipEhy & bldenmd MR R ,T&E‘Eiéé v e~ ERER
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+ ".L-E_i?']:}%’f%ﬁ < 0 PIEERE R r-r"?ﬁ—? fep EFARR LR o

RIFBDZEARY By P Y 2 T RFRA BERFE AR T ED
R A RALFRI LR fRR S m/?@ﬂl_*mb 8Pz AR T T30
%’ﬁ&‘é BET kR o ?3?5?'1#?'%&:’??%‘557” SE R SRR SR SR
Gateway 7 FXS p &3 5> i’;‘:;fé Ay T et e @% % € 548 h 3% Proxy £ Gatekeeper > ¥
AL A A F/mnﬂ%‘r TR I S S A ,a‘y,? AR BT Z R T
Bt engF 4 4o delay £2 packet loss °

e E LT i £ Rl p

» PLC on » Additional Packet Loss (0%, 5%, 10%) » MOS
» VAD on » Additional Delay (0 ms, 50 ms, 100 ms) » PESQ
» Echo canceller on » Voice Sample (English/Japanese/Chinese) » Signal Loss
» CODEC (G.711/G.729) > Delay
» Echo Free
Original Sample Received Sample
Voice Quality
[ A
I Analyzer I
I I
I I
I I
I I
I I
1 o 1
I /*'f R I
;_ s DUT wn|—( Network v DUT mxs| | :
N . ,,,,///

B 3-1. Gateway 3% 3 & iRl 38 e j

—p— -’I‘- Handset
> Z—j Adapter E
SIP/H323
Server QT IP Phone
~

et

RJAS e RJ-45
Switch

B 3-2.IP Phone 3% 4 & Rl 2 &

» Gateway &5 & &
A *  VoIP RIiEThit £H 8 1 e B B o RS Hcdh LA S B i 1 R T i

W5
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7. 8] 3-33-4 ¥_Gateway A 5 4 ¢ 7 #rene it T £ P PESQ ¥ MOS 5 d *+ ITG Gateway
G729 HN T m R 2 Ry BB F R A PESQ 47457 > § Gateway @
* G711 p¥ipl 8 DG-102SH % 5 & & Mdti > 230E 5o 7 £ & E 3] 25%( R BEf 1 I
i #45) @ G729 CODEC T 4 &ehL £ 5 17%; & MOS 47157 > Gateway 3% £ & G711
% » FONEMOSA 4304A 73 % & 4 s » 2MAFAEFLE Y 13% 0 & G729
CODEC ™ & £ £ ¥ 23%; &4 @ 3 »D-Link £ Vodtel 1 Gateway % G.711 £ G.729 CODEC
T B AR FILEHA RS ST LR TR F IRk

External Gateway-to-Gateway

45 NG

40 ]

401 303 401
37T | |

3.87

30 F .83
25 1
20 |
15 |
1.0 |
05
0.0

oG71
BG.729

Avg. PESQ

/A

ITG (H) Smart IAD DG- DG-102SP  DVG-1120S  HA-2000 FONEMOSA ~ MOSA  Wellgate 3502 Wellgate
102SH(H) 4304A 3702A 3502(H)

Bl 3-3. Gateway % *t 3 §73F 5 &[T RI3#-PESQ 4p %

External Gateway-to-Gateway

5.0
4£0 4.56 457 4.57 441 4.62 4.56

45 F 418

40 | A I8 S O O s o
35 H
30 H
25 |
20 H
15 H
10 |
05

0.0

99 A1 00 | @G
WG.729

Avg. MOS

N/A

ITG(H) Smart IAD  DG-102SH(H)  DG-102SP  DVG-11208 HA-2000  FONEMOSA MOSA 3702A Wellgate 3502~ Wellgate
4304 3502(H)

Bl 3-4. Gateway %t 3 473F 5 & [ iRI33-MOS p 1%

B 3-5 P E_& Pkt e BTk 3 T o0 Gateway i 5 r‘f{—v’? PESQ- &2 & * G711 CODEC >
Pt S #ic @ 3% delay 50ms ~ 100ms > packet loss 5%~ 10% = 7 = fd e & > 323 + delay 100ms
2 packet loss 10% /3% 258 & M £ PR 5 RIRES 2 28K - Srouter £ X K3 3
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SR+ > WA A F F osubnet RS 4 R 0 % % NIST Net 45 g #cdl > = F Rl 0
FFR M E 4p router % - B A H 0 RA L 3t 5d router A i FIHCH T HRIRG

BRI T ficdy > APV RFRE FAESIEF R ST P M SRR 21%T)
34%7 & o FlLi T A gp;'rs”ﬁ FIT% 7 ¥ tbe(itter buffer)eri® 4] > #7124 delay 3 4v 303 4

& B PR SR i packet loss F & B & TP B 23R F ¥ 4 4o 5i packet loss concealment
¥4 o B4 kg > D-Link ¢ Gateway BB REBRE T A R H v 2 547 5 d T304
BER R AR IR BESER o

WAN Emulation of Gateway
4.0
| 3. 33% 3 O delay= 50ms,
. 2% 3R 32
3.5 33, 7 318 o drop=5%
30 H '9”986 192 800 224 9 o 2.9183 2'2%4
~ . 76 2% < [ ZO Tl Pl - a ,6242 M delay=100ms,
(Lﬁ 2.5 H " B e [ drop=5%
00 H O delay= 50ms,
S drop=10%
< 15 [ | | — — | — — | | i
| O delay=100ms,
1.0 drop=10%
0.5 | | — — | — — | | i
0.0 - ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ —
ITG (H) Smart IAD DG- DG-102SP  DVG-1120S  HA-2000 FONEMOSA  MOSA Wellgate Wellgate
102SH(H) 4304A 3702A 3502 3502(H)

Bl 3-5. #R B8 T ¢ Gateway 3§ & T RI#-PESQ 4

Bl 3-6 £ % - Gateway A& &t 53 Frene i T £8 PESQ & © § A #t Gateway ¥ 7
- BFXS Ao ¥ EE8 0 to|iE fap 53 #p3E 0 @ FONEMOSA 4304A gk 18 * G729
CODEC > & ;2 |17 G711 7 ehificdy s Ap ot e b 3 Beene > $ g S A g "8 14
ANpFEA AP T B - FRIE R LR R EE G e DSP eh f JE g 4 o

HOED S E G LR
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Single Gateway Internal FXS-to-FXS
4.5

4.0
35

o 30

OG.711
BG.729

N
n

Avg. PES
—
[«)

0.5
0.0

ITGH)  DG-102SH(H) DG-102SP DVG-1120S ~ HA-2000 FONEMOSA Wellgate 3502~ Wellgate
4304A 3502(H)

B 3-6. Gateway # M 7 #7355 & F i#l3#-PESQ 43 1

Feamz oo G729 hEF =G €% * G711 CODEC £ » it ~ % #icd & T 32
wiz 3 r\;%‘rﬂ,ﬂ'l&g FFER R m - [ Gateway T2 % & 7 B FXS Ao 0 e E_§ FpFiE
AR R AT ESNG R DSP AR BEF AL AR A REES ST O
G > ARt gL s D-Link 0= 3% Gateway 3% 5 & & b4 o

m IPPhone & § & F

IP Phone & & rru?] #FE 3 ' G711 CODEC 4 3R > Bl3#.% % PESQ fr MOS 4 %4r
B 3-7 £2 3-8 #1757 ; PESQ 304 2 DPH-80S # g4+ > @ = 2 A &4 B % 23% ; MOS
#ﬁ%ﬂ'l-"l DPH-100H # &% » = 3 A & mi-,ﬁl £ 10% - E”?ﬁi g > D- Link =7 IP Phone
% G711 CODEC ™ éh#5 57 4 ﬂfx'ﬁ* » H 3 Az4% Alcatel 22 Avaya % B 5 @ B8 A #ic
AR > EFHL AL F LMK

Voice Transfer over Network

Avg. PESQ

Alcatel Avaya 4612(H) DPH-80S DPH-100H(H) HP180-LD LAN Phone
201(H)

B 3-7.1P Phone 3% % & FiRI3#-PESQ 4p 1%

e 1R A BB



Voice Transfer over Network

4.7
46 4.57

4.61

4.49

44 F
43
42 £ Al 414

4.28

Avg. MOS

40 |
39

Alcatel Avaya 4612(H) DPH-80S DPH-100H(H) HP 180-LD LAN Phone
201(H)

B 3-8.1IP Phone 3% § & F RI3#-MOS 45 1%

Bl 3-9 P A & RIHH e BB E T 0 IP Phone 3% § & PESQ- & ﬂ«ié * G711 CODEC >
Bt 5@ 3% delay 50ms ~ 100ms > packet loss 5% ~ 10% > £ 3 w fd e & ; BlE R I E 50 if
&* A Gateway e fg — &R » \_—:c2 3§(ﬂ‘ ; @ Alcatel £2 Avaya IP Phone %] 5 Fg 3k M 3 ¥ i 3K
”’Lfa o RCH D SR P PRE > 7 v dp T NBL router » i 2 p.:ﬁx B R s RSP I

% delay 100ms ¥ packet loss 10% h PRV RS S Iﬁ.ﬁx; » @ v 3¢ IP Phone ¢4 £ ¥ 11% ;
@ BCM #1HP 180-LD IP Phone 3% 3 n«ﬁ;‘ﬁz\ AT > A &2 F'*m} 2w llﬁ,k. ko =¥

L HHRERTRE T Rl B R RAESE TR L 25%F] 41%% F oA T L L A
T Fuﬁ B A T BT RS &t 3+ & (b]4r adaptive jitter buffer & packet loss
concealment) » 17 4% B F 48 5 F o

WAN Emulation of IP Phone
35 pams 209 383
30 [ RS 293 7 2.9 84
5. 59 48 : £6 55 O delay= 50ms,

25 F - | 235 drop=5%
g | || M delay=100ms,
b 20 drop=5%
°‘j O delay= 50ms,
go L5 ¢ drop=10%
< i O delay=100ms,

1.0 drop=10%

05 F

0.0

DPH-80S DPH-100H(H) HP180-LD LAN Phone 201(H)

Bl 3-9. HHR RN T P Phone 3 4 & 7 iRI38-PESQ 4
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= & b g o (1) * %% 2_IP Phone & Gateway ;i s B E R &R AP 025 F Gateway

i&l BB FXSA®mBBATEE PV ’3’ AR R §d RS

WW&&QW?%FWTﬂWWHHBﬁ% (B 57 32 3n s BCM # D-Link
77 [P Phone 3% § & 7 % 47 -

n HUES ARRERIGEIE P

,‘TT FA S A Aph hp3EIE P ¢ &5 TP Phone @ﬁﬁjﬁl—*»?‘* 22 [P Phone Echo
cancellation & /p|> 5 % 4o ] 3-10 &2 3-11 &7 - & ¥ % R L3k 8 P DPH-100H 1% ch delay
PR B~ > 1% % 3 DPH-80S - & X DPH-100H By AE Sy B oo Delay 1 & kp 3t A
TR B ﬁi@‘ﬁf@ﬂ’—_'fr@ﬁﬁmﬁﬁﬁ“ > ¥ ;fﬁ d A &-ehjitter buffer # it ®F 5 T8
(RPN = o) I TR L @ﬁﬁ*@ﬁﬁﬁﬁiﬁﬁi’ﬁ B> 7 ."l%kgv} QoS/ToS 4| Kk iz
&iﬁ'% o

Avg. Round Trip Delay of IP Phone

1200 107.75

100.0 8861

78.13 76.68

800 |

62.96 59.46

600 F

400 [

Avg. RTD (ms)

200 |

0.0
Alcatel Avaya 4612(H) DPH-80S DPH-100H(H) HP180-LD LAN Phone
201(H)

B 3-10.IP Phone % 5 IQ%JEE?F"* F P

Echo cancellation it # p|3R3R% 4 E fiHie 5 ¥ e F 5 @ ﬁi%] WSk FR AT RS9 A
ﬁ%ﬁﬁa%w&**ﬁi’T“ﬁ%ﬁq, IP Phone 2% 4 HP 180-LD — & i ;% ip| 9 &
H

R VR ARG B £8 A &g 4 (Echo Free)gtF 70%1 b o £
DPH-80S 4= DPH-100H 4zif 90%:% J & > Gateway R|H&_ Vodtel MOSA 3702A
FONEMOSA 4304A 4 3giks » B v Gateway =1 Echo Free it # » 387 80%14 1 chi o BF
RS %40 B 3-11 22 3-12 &7 o
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Echo Emulation of IP Phone

120.0

100.0

80.0

60.0

Echo Free(%)

40.0

20.0

0.0
Alcatel Avaya 4612(H) DPH-80S DPH-100H(H) HP180-LD LAN Phone
201(H)

® 3-11.IP Phone it 3 i} f 4 &R

Echo Emulation
120

100

o0
()

Echo Free (%)
s 3

DO
(e

o

ITG(H) Smart JAD DG-102SH(H) DG-102SP  DVG-1120S ~ HA-2000 MOSA 3702A° FONEMOSA Wellgate 3502~ Wellgate
4304A 3502(H)

Bl 3-12. Gateway i 5 i % it 4 £ 7]

B 3-13 & 3- 14 P ¥_Gateway ¢t 7§22 e p 3 f&‘ﬁﬁﬁ?@ﬁﬁfﬁﬁ&ﬂ" Bl el 3 drpEg
Vs 1} Gateway ¥ - & B REWHEE T delay 3‘5"‘ @ time out % - m iz E

B PER o FONEMOSA 4304A &2 MOSA 3702A & it Gateway ¢ p #23% CODEC »
u}z%{;# %% G711 m BB %% o P‘@‘#@F‘*Gatewayw,ﬁpﬁil?FXS A G
SmartIAD £ MOSA 3702A w2 pem ITG & G729 CODEC T fap 413 7 FF € 7 ¥

SRS & SE S F‘&%
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External Gateway-to-Gateway
180 1706
17590 16
160
140
—_
wn
g 120
— 102.29 103.20 OG.711
7.4 .
> 10 96,17 97.08 —
© : BG.729
A 8 f 730
£ w0 |
<
40
0 F
N/A N/A N/A N/A N/. N/.
ITGH) Smart IAD  DG-102SH(H) DG-102SP  DVG-1120S ~ HA-2000 FONEMOSA MOSA 3702A Wellgate 3502 Wellgate
4304A 3502(H)
B 3-13. Gateway % *t:F 5 @ﬁ%ﬁ A
Single Gateway Internal FXS-to-FXS
120
107.38 110.00
973 99.2
100 | o
— 83.25"
) 80.75 78,62
| 75.7 76.13 :
E % OG.711
> 66.1
<
B 60 5329373 WG.729
)
> 40
<
20 F
N/A N/A
0 :
ITG(H) DG-102SH(H) ~ DG-102SP DVG-1120S HA-2000 FONEMOSA  Wellgate 3502 Wellgate
4304A 3502(H)

Bl 3-14. Gateway P 533 5 @ p5 B £ 7

KR8 % > WellGate 3502 chdelay PR PP B > 2 @ & 5> @ Accel «71TG # D-Link
DG-102SH Gateway # " §dd § g 4 4 B 8 5 F1% » CODEC #13¢ delay chfp 57 +
G729 CODEC T ciidelay ¢+t i * G711 f % - & » i FILDSP & R 17 3 Bigi aonF 4
oG o f i@ * G711 CODEC & o & fe7b 3 g5 bt e b 3 585 DR %1% > #712 delay
AT R S NI S s K T

B 3-15 & 3-16 &_Gateway & *F 3§72 e b 3 Brps el LR R AR R o 3 00 B g R A0
BB 7 b i CODEC £ e $ 55 % chR 50 ¢ 5 47p% 5 w 3% Gateway ¥ 7 H - & 5>
FrREFFET RAE LD timeout MY > mAEZEFRT ORBE B BIZRIEE
% et Flfe b ik @ R RO - R
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External Gateway-to-Gateway
-12
-10.76
-9.94
PR -0 ¢ 9,01
@ -8.44
= -8
2 -6.88 y 7.0 OG.711
o -5.9 77
S 4l 553 WG.729
=
=
e
N
Dk
N/A N/A N/A N/A N/, N/,
0
ITG(H) Smart IAD DG- DG-102SP  DVG-1120S  HA-2000 FONEMOSA MOSA 3702A  Wellgate Wellgate
102SH(H) 4304A 3502 3502(H)
B] 3-15. Gateway 4 *t 3% 5 A% R &
Single Gateway Internal FXS-to-FXS
-12
-9.92
-10
o) -7.88
z -8 68
@ - OG.711
S -6 G729
E
80 -4
n
-2
0
ITGH) DG-102SH(H) DG-102SP DVG-1120S HA-2000 FONEMOSA Wellgate 3502 Wellgate 3502(H)
4304A

Bl 3-16. Gateway p #3:F 3 M ELE R & B

— 4% ¥ e signal loss # B €.-6dB~-10dB > @ Vodtel 7 FONEMOSA 4304A £ MOSA
3702A SR B R P AE S ﬂ # & % Accel (1 ITG Gateway U 5. % & > ; CODEC #}3*
Slgnal Loss e, 58 &g« >2 e i %14 > G729 CODEC T eh%& g v i@ * G711 3 - & > F]
B RHEA I LA ﬁ“ o Heeh T ogER L e 3RS IR E > #7020 Signal Loss
B e p 3 #mp_& o

3.3 FHAxae 4 R

ér’zg'sb ¥ 7] Gateway % G711 CODEC T efiZitic # £ I o B3R % 2 PR R T
Abacus (caller)#% S #5504 B4 (callee) » £ Fr enfdicd B0 (S 34 2 fidh > Risdid
HOoOFR 104 sy ™ - B FRPFEFFER S 22 - 0 T ikt s

e

LRGEA SRR 2 DGR REN F 2 (DR F 10 ] Bari 4 RiEe Q@
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100 & T 3297 F B £ p] 0 10 /] PFagEasipl32 ™ o “55 SIP 0 Gateway 387 r2iE 7| 2,000
i 2 b5 H323 ¢ Gateway W,;w i 2,000 3 0 Bk BAHE B E RIS R RGR LE -
Mo R R s\mxi’iﬁ;;;l |2 A& &enk RPN G B > T g P REAR > e, “L%ffi"l
4o 3-3 5 H P &1 Abacus Attempts {§F = x* % PR R Bgﬁ FplE hed =& F o DUT
Answers #f R EFRF o BT A2 il 0 P A S € 7 IR A puends
E S "1‘\"‘ FR A el Fr';bb’:’k'jf ;FK'_’ Jlé“'] 99% 12 + o

F 3-3. 410 ) PEEETR 4 RE

oy Fp Abacus DUT Errors | Completion | Call Rate

Attempts Answers Ratio | (per hour)
Accel ITG(H) 1,370 1,370 0 100.00 137
Accel Smart IAD 2,578 2,578 0 100.00 258
D-Link DVG-1120S 2,569 2,559 1 99.96 256
D-Link DG-102SP 2,577 2,557 0 100.00 258
D-Link DG-102SH(H) 1,784 1,784 0 100.00 178
UFOC HA-2000 2,316 2,292 24 98.96 232
Vodtel MOSA 3702A 2,381 2,381 0 100.00 238
Vodtel FONEMOSA 4304A 2,778 2,776 2 99.93 278
WellTech |WellGate 3502 2,477 2,477 0 100.00 248
WellTech |WellGate 3502(H) 1,512 1,512 0 100.00 151

R 10 ] PEEERR R
® 3-17 {—'L ¥a& 0| pEI 3L 5 (Call Rate per Hour) st i3+ 8 3 8 4 4id ;pﬁt“ﬁ% PR
E‘*ﬁt ; _-,,3@@ 10 /) PR3 T > FONEMOSA 4304A &g & - = & i 3288 i3 2776
wﬁ’ R [ﬁim} B 37 51% o ,T*ux’e‘ 4% % 4 R 0 H.323 Gateway ¥ % JLd dF 0
DG-102SH = %\i Z¥Hcx 1,784 i > vt i SIP Gateway ® = = i 35 #ck ” e HA-2000 £ 8
5 22% 5 J FIE_H.323 {5 2R 977 & cn Azt SIP 4F s> T i”m Call Setup Delay 4 %] 4_
H.323 Z 7RTT > SIP Z 1.5RTT » #712 H.323 & 5 Al 354 = o ?:a”’ v SIP & %% >
g ?;é"-,,,mmk’* [ Rl 4 %‘\ 3-4 -

N 19

I AR K ERRIEEY



Call Rate

300

250

200

Avg. Call per Hour
8 2

w
o

o

Smart IAD  ITG(H) HA-2000 DG- DVG-1120S  DG-102SP MOSA  FONEMOSA  Wellgate Wellgate
102SH(H) 3702A 4304A 3502 3502(H)

B 3-17.31 i ¥

) 3-18 #_Gateway ¥ ;77 = Fehlg % o » ﬁ%{é%ﬁiﬁmip% i ] pE e
E N Gateway E A BE(MAo X T ARA DAL pO) > B Y 12 HA2000 g i8-8
24 & & v ez 98.96% 1% iE ¥ a‘%%ﬁ‘—ﬁ(% 5%) R 4 R T & R AJE call
flow I{i}ib v Ao FERE R AL TREFE D Bye & ACK et o A2 4 v S8 7 %7 % >
EREFRTS BFRIL o A F i B vk’éwii&ﬁ%%éz ®F L EA LG M A
REDTASRIERFETI R PEFREF T Q2 FPEFFTeQ)ET b RS
T UEREASLT G OB LT MEER -

Completion Ratio

100.00 100.00 100.00 99.96 100.00 100.00 100.00 100.00
100.00 :

99.80
99.60
99.40
99.20
99.00
98.80
98.60

Completion Ratio (%)

98.40

Smart IAD ~ ITG(H) HA-2000 DG- DVG-1120S  DG-102SP MOSA  FONEMOSA  Wellgate Wellgate
102SH(H) 3702A 4304A 3502 3502(H)

B 3-18.: i 2= & F

w 3B 100 3 FE AR
$ 2 TR AERF AR AR R TR RE 100 B BF - LRI BT
7 enPFRY > A & ¢ 4% Round Trip Delay ~ SIP Response * Call Setup ~ Tear Down - Total Elapsed

e IR A R



Time > ‘o & 4r& 3-4 4775 o PIgE> 28 10 /) P PR RIE- R0 7 A8 100 i@ R 2
L3 4P 4 0 H.323 Gateway i 7 SIP Response ~ Call Setup £ Tear Down % = 38 % %
L R N ST B*F” v E R ArB] 3-19 fror o BLBRF IR ‘-,'ﬁx}" % im §_ FONEMOSA
4304A - % fk—%" 1310 f/ - &Iﬁimiﬂ ¥ 51% ; SIP Gateway :# xf?’ &Iﬁi £ H.323
Gateway i# & ﬁx}’ F g 18% L B o 3;““" n) eh§_H.323 Gateway ¥ WellGate 3502 #= Hp ek
Mok F iR H s 3 4 **’” % Gateway ° 12 % 10 /| PFE PFRFPIZAT F B R B oo BfS ol 3E
i Fovk J4 DG-102SH -

% 3-4. 2§ 100 7 EE > EFFER

R &g Avg. Round Trip|  Avg. SIP Avg. Call | Avg. Tear |Total Elapsed
Delay (ms) Response (ms)| Setup (ms) | Down (ms) |Time(s)
Accel ITG (H) 290 N/A N/A N/A 2,696
Accel Smart IAD 320 203 3,513 53 1,410
D-Link [DVG-1120S 310 48 3,498 19 1,414
D-Link |[DG-102SP 310 49 3,462 19 1,402
D-Link [DG-102SH(H) 370 N/A N/A N/A 2,210
UFOC  |HA-2000 320 104 3,617 96 1,412
Vodtel [MOSA 3702A 310 70 2,889 51 1,508
Vodtel |[FONEMOSA 280 68 2,565 55 1,310
4304A
WellTech (WellGate 3502 330 346 4,078 77 1,470
WellTech [WellGate 3502 380 N/A N/A N/A 1,830
(H)
Total Elapsed Time
3000 7,696
g 2500 2,2_10
5 2000 1,830
.E 150 |L410 1412 1414 14 B oy W0 | |
B
§ 1000
= 500
O L | L | L L | L L | L L |
Smart IAD ITG(H) HA-2000 DG- DVG-1120S  DG-102SP MOSA  FONEMOSA  Wellgate Wellgate
102SH(H) 3702A 4304A 3502 3502(H)

gl 3-19 13’ ’\'—"Fli:F’& :u‘fr
Fhag v
IP et Hjtrip A7 3

FATER S oA 4 R R G AR ARk Fmp &
far
;l,j‘ mF%;—E]‘:r')FﬁPESQ "

A
WL LT PR FTEE > bk 359707 0 BT g S B RERE
7123 7 ClassA  # s = & & &+ F Class B ek % - @ End-to-End
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)
<

Delay = & 2 WellGate 3502 s JLfie £ % 4 R, » 4 Class Bif4% 2w R I2%Em
é_r‘%‘fs"ﬂ?éﬂ Class A 23R > 3 z 3 Gateway %] & X o H o iiﬁ?ﬁ-%{a I
5+ 4§ ¢ & Delay i ~ » 7w &2 £ | External Gateway-to-Gateway Delay B oo dhAkA * PR
R4 > #7F Gateway A &7 Loss Ratio 81422 0.15 » XA 75 Class A hi R o

4 3-5. p A IP TR & TR

Class A Class B Class C
Transmission rating factor
(E-Model of ITU-T G.107) > 80 > 70 >0
End to End Delay <100 ms <150 ms <400 ms
Loss Ratio = 0.15 = 0.15 = 0.15
PESQ 3.4 3.1 2.5

3.4 »uae BERE L
R BlREIE P R 5 > E RS IR 4T
(1) D-Link ¥ Vodtel c7Gateway 7 8 #7k5 ™ #& * G711 £ G729 CODEC 7% § & fd+ o
(2) % v ¥ B R EIRS 0 B D-Link Gateway 73 5 & 7 4% § 4f 2L » Vodtel Gateway A =& ©
(3) D-Link IP Phone & 8 &% # ™ @ * G711 CODEC #%% 4 & #dd o
(4) F*v } HEeEIES > B] BCM £ D-Link IP Phone 573 3 51 4 g B £ -
(5) & F “f it # 12 D-Link 7P Phone £ Vodtel Gateway # L4+ o
(6) 3 ﬁi Rt ﬁis?J P R 2t Y ) 2 Accel e Gateway % 4T o
(7) @axi 4 enfg e b £ B 72 % > feid i 5 2 Vodtel & Gateway B - o

4. # & 1HRIERE
441 SIP # 2 0 #e % A ¥R B (IETF RFC 2543 &2 RFC 3261)en@ & 42 & 5 PR
YA g % cipliE kB interWATCH & 4 3 RFC 2543 i 32 5048 » 444 RFC 3261 i3
k4 1 Beta ’;F» v EE TR AT o @ TG S4Bl F o SIP A 5y @‘}H\RFC 3261 7 R
o ik ﬁi;;;’;kf’ RFC 2543 #p % ; fe 9 %R 8 Bix $ % &% % 4_inconclusive » £
BlE R B A 2% 5 Pass & Fail > #7ie3f e cPlR B S Wk sd > 2 & A2 Snigy o
RIFR I 454 RFC L= &2 ETSI shipl3# < @ a%@@, B 5 BRIFIED > AP FRS
Bl E_ % X iEi(callee) 0 = PUiE 52 B P 0 4 #F 5 Session Terminating Call Establishment,

Session Terminating Call Release, Session Terminating, Session Modification, Message
Terminating 7 #f > ¥RA 38 P f5 4o & 4-1 0 Pl $ BB 4 42 0

% 4-1. 84 SIP * & (P45 P
R D S| Fs i
Session Terminating Call Establishment
SIP_ SS TE CE _V_001 Ensure that the IUT, on receipt of an INVITE request including SDP parameters that it
can accept, sends a Success (200 OK) response including a media session description,
preceded optionally by informational (1XX) response.
SIP_SS TE CE V 002 Ensure that the IUT, on receipt of an INVITE request including no message body,

sends a Success (200 OK) response including a media session description, preceded
optionally by informational (1XX) response.
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SIP_SS_TE_CE_V_003

Ensure that the IUT, on receipt of an INVITE request, sends a Success (200 OK) or an
informational (1XX) response including the fields TO, FROM, Call-ID, Cseq and Via
copy from the INVITE request received with an additional tag on the TO field.

SIP_SS_TE_CE_V_004

Ensure that the IUT, on receipt of an INVITE request, sends a Success (200 OK) or an
informational (1XX) response including a Contact header field.

SIP_SS_TE_CE_V_005

Ensure that the IUT on receipt of an INVITE request, sends a Success (200 OK) and
optionally or informational (1XX) response including all header fields Record-Route
copy from the INVITE request, in the same order.

SIP_SS_TE_CE_V_006

Ensure that the IUT in success state, on receipt of an ACK request, enters in the
confirmed state.

SIP_SS TE_CE_V_007

Ensure that the IUT, on receipt of an INVITE request with a Request-URI that does not
correspond to one of its configured addresses, sends a Not Found (404 Not Found)
response.

SIP_SS_TE_CE_V_008

Ensure that the IUT, having established a session, on receipt of an INVITE request
with a higher Cseq number for the same call leg with a different session description,
adjust the session parameter. This test is partially testable.

SIP_SS TE_CE_V_009

Ensure that the IUT, on receipt of an INVITE request including SDP parameters that it
cannot accept and a Content-Disposition including a handling set to "optional", sends a
Success (200 OK) or an informational (1XX) response (ignore s the message body).

SIP_SS_TE_CE_V 010

Ensure that the IUT, on receipt of an INVITE request including SDP parameters that it
cannot accept and a Content-Disposition including a handling set to "required", sends
an Unsupported Media Type (415 Unsupported Media Type) response.

SIP SS TE_CE_V 011

Ensure that the IUT, on receipt of an INVITE request including SDP parameters that it
cannot accept and a Content-Disposition without handling parameter, sends an
Unsupported Media Type (415 Unsupported Media Type) response , or a Not
Acceptable (606 - Not Acceptable) response or a Not Acceptable Here (488 Not
Acceptable Here) response.

SIP_SS_TE CE_V 012

Ensure that the IUT, on receipt of an INVITE request including a Content-Encoding set
to content-coding values that it does not support, sends an Unsupported Media Type
(415 Unsupported Media Type) response.

SIP_SS TE_CE_V 013

Ensure that the IUT, on receipt of an INVITE request including a FROM field without
a TAG parameter, sends a Success (200 OK) or an informational (1XX) response.

SIP SS TE_CE_V 014

Ensure that the IUT, on receipt of an INVITE request with a Require header field set to
an option value that the IUT does not support, sends a Bad Extension (420 Bad
Extension) response including in the Unsupported header those options.

SIP_SS TE_CE_V 015

Ensure that the IUT, on receipt of an INVITE request including a Timestamp header
field, sends a Success (200 OK) response, preceded optionally by informational (1XX)
response, including a Timestamp header set to the exact same value.

SIP_SS_TE CE_V 016

Ensure that the IUT on receipt of an INVITE request that contains a Record-Route
header sends Success (200 OK) response with a Record-Route header copied from the
INVITE request without re-ordering.

% 4-2.SIP 7 & PRl %

R &Rl Passed Failed Inconclusive
Accel Smart IAD 12 9 31
BCM HP 180-LD 0 9 43
D-Link DPH-80S 22 9 21
D-Link DVG-1120S 17 8 27
D-Link DG-102SP 23 8 21
UFOC HA-2000 21 8 23
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Vodtel MOSA 3702A 9 9 34
Vodtel FONEMOSA 4304A 9 9 34
WellTech  [WellGate 3502 5 9 38
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Agllent VQT (http://www.agilent.com)

Navtel interWATCH (http://www.navtelcom.com)
Spirent Abacus (http://www.spirent.com)

NIST Net (http://snad.ncsl.nist.gov/nistnet)

Vocal Proxy Server (http://www.vovida.org)
OpenH323 Gatekeeper (http://www.openh323.org )
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6.2 PlEip R = 2

e TTCN-2, TTCN-3 Control Interface (TCI), http://www.testingtech.de/

e ITU-T Recommendation P.501, Test signals for use in telephonometry

e ITU-T Recommendation P.502, Objective test methods for speech communication systems
using complex test signals

ITU-T Recommendation P.800, methods for the subjective determination of transmission
quality

e ITU-T Recommendation P.800.1, Mean opinion score (MOS)

e ITU-T Recommendation P.861, PSQM, Objective quality measurement of telephone-band
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http://snad.ncsl.nist.gov/nistnet
http://www.testingtech.de/

(300-3400 Hz) speech CODECs

e ITU-T Recommendation P.862, Perceptual evaluation of speech quality (PESQ), an objective
method for end-to-end speech quality assessment of narrowband telephone networks and
speech CODECs

e ITU-T G711 Pulse code modulation (PCM) of voice frequencies

e ITU-T G729 Coding of speech at 8 kbit/s using conjugate-structure algebraic-code-excited
linear-prediction (CS-ACELP)
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