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Abstract This paper presents an approach to support dynamic QoS(Quality of Service)
requirements of largely emerging SIP(Session Initiation Protocol) multimedia applications in broadband
access networks. The topology of QoS-enabled broadband access networks and its operational model
to support SIP QoS are firstly suggested. And then the procedures to bind QoS-enabled SIP signaling
into an IP QoS mechanism are presented. In this paper, DiffServ-based IP QoS architecture is deployed
due to the complexity problem of the other IntServ architecture, and COPS(Common Open Policy
Service) and COPS-PR protocol based signaling mechanisms are used to support dynamic DiffServ
QoS, correspondent with dynamic SIP QoS. The broadband access network is assumed to support
rapidly expanding Metro Ethernet 802.1 D/Q QoS, and how to translate SIP QoS parameters into IP
DiffServ classes and DiffServ classes into 802.1 D/Q QoS parameters is also presented in this paper.
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Case
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L3 3 3) QoS Policing P:ohcy 13 (resource allocation) L3
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(4) L3-L2 QoS
Mapping Policy
L2 L2 L2 L2
L1 soo { | 1 | ((5)QoSSupport) | 1 ISP Backbone Li
Network inBAN . - (DiffServ/MPLS)
ES RG NAS ES

I¥ 2 SIP QoS AY AU H&Y +29 5% 22

Y& SIP =gA My ] FAA ASPY) 7HAE &
£olth SIP QoS A4 Iy A&l CPE 2l
IP DiffServ EHFE X + de A% 39 =5
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2 IP DiffServ E#j¥o) it E2|4%} IP DiffServe}
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SIP AR A3 Alo] SDP Al/4w 2d¢ B3 3
A8 7 "go] 2EYS QoS 8F AN g Alx
Ho)) oJ8) IP DiffServ QoSE W= 1, FG A2g &
QoS Alz2gd WFhiEE B3] NASHA A&3k= IP
DiffServ. QoS AlF& LAFt NASE 3I7id
DiffServ QoS #&# AWE RGE AGIFo=ZH RGol
o3 DiffServ &4 AAL 4AAs, RG: IP
DiffServ QoSE€ 9 A&F QoSE HEFezA
SIP QoS7t #Huld H&gold AFT"E £ Utk ASP
SIP &89 3% ¢ Al oA SIP =) Awr}
E48 SIP QoSel 483l IP DiffServ QoSE 8%
g 4 3k NASH 93] IP DiffServ QoS7t &7tsle
HAeA ISP Wivin Fojy HE&del Ao Hds
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4. Z0Y B SIP QoS XI¥ A

4.1 QoS XAI¥ SIP

SIPe A 473 FFAN K £4& 7&dte
SDP(Session Description Protocol)9] Al¢ts L£¢
(Offer and Answer)®] 84 AR & F3 &4 vt 2
Ege] A¥(Media Stream Identification) X9 &4t

A IP F4, E3A IP F4, 94 XE H3F, E3A
IE W5 EJIATE Z2EF L& FTHOE FH
3, 7} "ltje] 2EY2 QoS £4(QoS Attributes) 3
B2 vgo] #¥(Media Type), ¥ #3(Codec
Type), A% F(Transmission Type), ™ Z(band-
width) 52 2388 & A dd215]. "o} f3&
2.0)2(audio), It} L(video), ¥-&-(application), Hlele}
(data), Al(control) §-& sy, Z4d FHL 24
2E 9% PCMU, G721, GSM 3, ¥HLE %
H261, H263 & Xt A% #F32 $(send-
only), 4l(recvonly), £ 4l(sendrecv) 5 E§3}n
w9 A4 e P A4 §3& Jehdt ndo]
33 =9 73, 233 A FFL 8T v &
EP9 QoS EAE ZARFL d& Y FIHET
Ay ertiee] A9 @HEE or]eod] HIE] ¥ Diff-
Serv 58¢ a3, WIELe 3y (3o g3 2
gk Uad AS UgZo] BAFHLE 8TE &
Aok =F SIP A A Aldl 42 ZZ(precondi-
tion) A3E 3 QoS A §3& BAY(assured) T
7Fe¥(enabled) 2.2 HAE & A FH16,17]. AA
A FAGA HE 2AL 53 2AY QoS AE #
Y& AAFHE QoS Aol RAHE Ao AL
AF3ez HAY F Adx, 71589 Sl Qosvt
LA grjets A Aulz Tk A4 48
3-g-3}

4.2 238 (Assured) SIP QoS A& BRI

B3Y QoS SIP MA 44L& dutiez UACH
INVITE #A|Xloll 98] Agsle SDP Ate] QoS A
2 ZZ(precondition)& " (mandatory)2 ABFL
2R AL EF MM oI QoS 472 AL A
Alocal) &L H AA(remote) FEFL TRl 4
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A ¢ Jx, 2R QoS ML ¥4z AF8 X9
T4 949 QoS 47 =Y EFUF #EE X H5
ExH(callee) A A 24 2 H(alerting)S AEsA
g=r). gl 19 3904 EHiE ulsl o] SDP A
< = INVITE #WHAIRE 4% UASE 180
RINGING "HIAAE $F3= tld ©e3] AlA AdRo)
A3 %9& JehlE 183 PROGRESS HAIAZ %
3. UASE 183 PROGRESS WA)A¢] SDP L3-&
53] SDP Al2te] QoS A2 & A 7o gt
A 2% ZF(upgrade)d 5 UK, UACS SDP A
Qo] MY MAZRAL ey HAE 2A0E AT 2A).
BAE QoS MMM SDP ¢He EFHE 183
PROGRESS #AAE 2gdgoz Hgsolol oz
UAC¥ PRACK WAA=2 &3y, §49° SIP QoS
CE AL 98 Bad 89 AZ P DiffServ QoS
W& AP

28 39 (D (2) HL 3 SIP QoS A ¢
853 UACE ¥4 FAdA gHE QoS 4 HHEE
AMgste  AlAWel 72 wje] AEYY] W@ 1P
DiffServ 55& 243t 2 the UACE 29 29
53 mdd) wiel Exe] QoS Alady TZEZS A}
£3lo] NASO|A IP DiffServ QoS AYe 833w,
NASE AHAE AHxpel 94 839 DiffServ QoS9

SIP UAC RG NAS

AY 4Bg AFFY A7) UACE IP DiffServ
QoS¢ Xg oo didt AAHE ¥l 9F(out-
sourcing)sh= 3F A3 AX|(PEP - Policy Enforce—
ment Point) G&& F33x, NASE 4IFTL QoS
A qRg AXste A 23 FXEPDP - Policy
Decision Point) 988 433l2z, UACS} NASZH IP
DiffServ QoS Al2d%- PEP-PDPZ} WENZ A
A w3 TREEFQ COPS ZTEEES Algsia 49
g F 9tk F UACE vt 23 A HH, vy
ol §8, =4 738, 3% 78 5 QoS 4 BB, 1Y
il DiffServ 8 ARE I¥3sh= COPS REQ 2%
HAXE AREste] NASY| IP DiffServ QoS A Y&
LAFHIY 39 (5). COPS ZEEZS 53 nug=
+ AXE PIB(Policy Information Base)ZX #Y3%
o]2g 717 WHHE A (Named Object)E Fol®t}
UAC(EE UAS)7F NASHA AFsh= PIBE QoS &
7HQoS Authorization)d] 283 wtio] ~2EH 23
AR} g wrle] 2EY uid QoS &4 ARE
Zlor stez, #Y WHE A ASN.I(Abstract
Syntax Notation One)& AME-8he] th&3) Zo] Peojd
F Sloh

sipStreamQoSEntry OBJECT-TYPE

SIP Proxy Server SIP UAS

(1) INVITE(SDPJOffer with mandatory preconditions) - (1) INVITE R
‘ . (2) 183 PROGRESS ] (2) 183 PROGRESS(SDP Answer)
) (3) PRACK (3) PRACK ‘
. (4) 200 OK-PRACK ; (4) 200 OK-PRACK Qos
‘ _(5)COPS REQ(auforizationreqy | Z‘l"’pm
iﬁiﬁg’;‘g 6) COPS-PR DEC(urpolicited) UAS
Delay | (7) COPS-PR RPT(sollcited) :
(8) COPS DEC(apjrovalcommity | R
i | (9) UPDATE(SDP) (9) UPDATE H
10) 200 OK-UPDATH (10) 200 OK-UPDATE(SDP) | .
) , ) 11) 180 RINGING (11) 180 RINGING ringing
) 12) 200 OK-INVITE ) (12) 200 OK-INVITE ickup

(13) ACK-INVITE

(13) ACK-INVITE

< (14) QoS-enabled Media Streams

=

a9 3 BAE SIP QoS AY Axb
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SYNTAX sipStreamQoSEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION

"An Instance of the Stream QoS Class.”
= { sipSessionQoSEntry 1 }

sipStreamQoSEntry = SEQUENCE {
dstlpAddr IPAddress,
srclPaddr IPAddress,
tProtocol Unsigned32,
dstPort Unsigned32,
srcPort Unsigned32,
mediaType Unsigned32,
codecType Unsigned32,
bandWidth Unsigned32 OPTIONAL,
mediaDirection Unsigned32,
diffServClass Unsigned32

COPS REQ HWAIRE 4418 NASE vlE] A
QoS #AE A, aAT AR =2 R YE
4 A9 G A AR Fo] ZAsY 9 IP
DiffServ QoSol i3t 37} oj%g wuddich a3d
DiffServ. QoSE #7ldh= A% NASE 3718
DiffServ F& AR(FHe] 2EYP ¥ FHH, DiffServ
57 3E, QoS £4 AR F)E RGE tE=goe=
# RGZ 3l9F DiffServ Z&A(policing) 32L& A
A ska, 39 AS9) B9 HE&T QoSshel HE
e AT 4+ UA k. NAS$ RGZ DiffServ
A4 AR wio] COPS ZREZ 3 o]FojA&
7%, NAS7} %2 o] RGO thdk ARE FA ok
3l RGZF Mwg B&sor stez uigAsr] g
ulebd B A3E NASS RGP DiffServ 3% AR
oE TIZEZZ COPS ZZEZ Zzuldy vAQY
COPS-PR ZTE2EES AM3T. RGOl 9% COPS-
PR %713 %o NASE 423 ¥(unsolicited) COPS-
PR DEC WAIXE AMZ3le #7}E DiffServ 38 3
BE te2=3ly RGE vUE=d FI9 A3 Ak
£ 933(solicited) COPS-PR RTP ®WAIAE 53
NASd SRIH2™ 39 (6), (7). RGEHRE COPS-PR
RPT "AAIE 418 NASE COPS DEC ®WAAE
B3 UACY] IP DiffServ QoS &3& HFZoz 3
7btHaY 39 (8). UASE 9% AAE 53 IP
DiffServ QoS #7} A& 433} eI ASP &

£9] AL UA diA SIP HEE =ZFHA] Ay7t SIP
QoS t¢-=E IP DiffServ QoS &7l AAE 715%
t}. IP DiffServ QoSol th 3|71 A3+ SIP QoS ¥
o] ZEEW FA A" &£ Jerz ¥ 39
(5)-®9 FAL -9 FAY FA) 2¥E F
ek,

UACe) ¢lg IP DiffServ QoS¢ A€ ##L UAS
E ¢ 4 g7 Wi UASE HE AN TP
DiffServ QoS A¢ A7l 4859 Fol= FEEA
A AR 23 2F(alerting) S AL 71 Qlok @t
A UACE UPDATE uAlXel SDPE B3 IP
DiffServ QoS¢ Al AL UASOA FR33,
UASE H24 I3&AdA A8 23 S8 H(alerting)
& AYs T UACHNA 180 RINGING HAAE A4
t}. 28z HEEAr Ad HFE $g3d UASE
INVITE #AlAe] thd 200 OK HAAE $HFoE
A BAY QoS Alxe 43& gt

4.3 7H=8(Enabled) SIP QoS X &EAt

HAY QoS SIP AL ¥4 AARE g7 ¢
A2l QoS A7 =7 ¥/t #EE WA Ju5EA
(callee)el Al A1 473 23 (alerting) & HE3A &
et B3¥ QoS MA AHEAE A 44 83$
AN & H52AdA 2Ho] FRE WA A
AR 2R A AR 7HSession Alerting Delay)2 oh&
I 2t}

MHALEFQFXAAIZE = max( 3 x RTT®, 2 x

RTT®+ RTT" + RTT™},
RTT?*® = End to End Round Trip Time,
RTT" = End to NAS Round Trip Time,
RTT™ = RG to NAS Round Trip Time

%7] AN N7 S8 B 99 AHEA
SAAANE QoS RART 2358 3§ Aulxe]
E4d) o & 93L& 73d 5 Aok

8 4904 BE uiel o] sls(enabled) QoS
SIP AlAdXe UACERE INVITE WAIAE 418
UAS7E &4 H52&AdA A4 4% 83& B
(alerting)st, TF o}F9] A A HAAAM A=
(optional) 2.2 EAE QoS A7 =7o] wEFA g
BE HHY QoSe ez HAYED SDP &S
E33HE 180 RINGING WIARE 418 UACE 34
SIP QoSel W<H¥ IP DiffServ QoS 37} AE 4
P QoS AY FFL UASHA Fr3A et
UASE UACS9 IP DiffServ QoS 8% d%d Fast
A AR HARL APt 715 QoS SIP AA AA
ol IP DiffServ QoS ¥ #H3FL BAY QoS A4
9] 7A%-¢ FYsie)

i



SIP UAC

FUY JEFAA SIP QoS A st 79
RG NAS SIP Proxy Server SIP UAS
(1) INVITE(SDPOffer with optional prefonditions) 1) INVITE
(

(2) 180 RINGING

(2) 180 RINGING(SDP Answer)

(3) COPS REQ N
(4) COPS-PR DEC(Uhsolicited)
(5) COPS-PR RPT(soficited)
(6) COPS DEC
Mok | T " (7) 200 0K
(8) ACK (8) ACK

(9) QoS-enabled Media Streams

a9 4 758 SIP QoS A ¥

5. HAISZ QoS WE

SIP QoSE€ #1937 fAsME #tlo] {8 (Media
Type), A% #%(Transmission Type), EAATE =
ZEZ % (Transport Protocol Type) & T v
Hol £A4E52 XFHE SIP QoS7t 39 A=Y QoS
EE vi/NHE=(DiffServ 1, 8021 D/Q $4<Y %)
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Media type =_ Control EF NC Media type = Control EF VID € {EF class VID}
Transport = TCP (101110 11 Transport = TCP (101110) Priority =NC
Transmission = sendrecv ) iy Transmission = sendrecv vy
Media type = Audio Media type = Audio
ol AF31 vO v AF31 VID € {AF3 class VID
Transport = RTP/AVP (011010)) (110) Transport =RTP/AVP | (411910 Priority = VO
Transmission = sendrecv Transmission = sendrecv
Media type = Video AF21 Vi Media type = Video AF32  |[VID € {AF3 class VID
Transport = RTP/AVP (010010)) (101) Transport =RTP/AVP | (4;1100)) Priotity = VI
Transmission = sendrecv Transmission = sendrecv
Media type = Application AF11 EE Media type = Application AF33 VID € {AF3 class VID
Trax.ls;?ort = TCP (001010)) (011) Tra{xsl?on - TCP (011110)) Priority =EE
Transmission = sendrecv Transmission = sendrecv
Media type_= Data BE BE Media typeA= Data BE VID € {BE class VID}
Transport = TCP (000000)) (000) Transport =TCP (000000)) Priority = BE
Transmission = sendonly Transmission = sendonly

IP DiffServ - EF : Expedited Forwarding, AF : Assured Forwarding, BE : Best Effort
802.1 D/Q - NC : Network Contol, VO : Voice, VI: Video, EE : Excellent Effort, BE : Best Effort
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