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CDMA Architecture Solution

Current Voice Model and Transit Solution
3G ALL IP Network Architecture Solution
Multimedia QoS Issues

3GPP2 CDMA Model
- Current CDMA Vocoder Bypass Application
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3GPP2 CDMA Model

- Phase 1 Transit Model : T/GMSC Solution

EVRC
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3GPP2 CDMA Model
- Phase 2 Transit Model : Serving MSC Solution
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Inter-MSC Vocoder Bypass
SIP/SDP (BICC) for bypass option
or In-Band Vocoder Bypass
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Call Processing Scheme (example)

- 1S-95 Mobile Origination (by Serving-MSC) “M-to-L”
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Principle of Tandem Free Operation
-3GPP2 Tandem Free Operat|on Specmcatlon
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64 Kbitls Decoder |
m
Speechﬁamples -
TFO. Messages 0 Protocg -

o
-_‘ - -‘I
UL TFO DL TFO
\ _/ Terminal B
Terminal A
64 kbit’s
B
ecoder ncoder RAN B

Transcoder A Inter MSC trunk Transcoder B

& Improved Voice Quality (by SingleVocoding / Reduce Delay )

& TFO end-points in transcoders (TRAU, MSC or MGW)

& TFO uses in-band signalling protocol

& Trunk carries 64kbps per channel, of which 8 or 16kbps are compressed voice
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Cisco Support for TFO
-TFO is supported (transparent) on AAL1/CES or VoOAALZ2

[ VRORO AR RO A AL A Cisco.com

& ALL ATM equipment supporint AAL1 CES (e.q MGX CESM)
& MGX VISM configured for VOAAL2 trunking at 64Kbps
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CDMA Architecture Solution

Current Voice Model and Transit Solution
3G ALL IP Network Architecture Solution
Multimedia QoS Issues

3GPP2 All IP Architecture

-All IP NAM Rev 1.1. 1 (8 2001)
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3GPP2 All IP Architecture
- Proposed RAN /CN Configuration (ATM RAN)
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HC for VolP in CDMA2000

- End-to-End VolP MS Model Architecture

IR AR AR A Cisco.com
MS with _ _ oM
SIP Client and Signaling
RTP/UDP/IP Control

Payload (EVRC) gaetsﬁage \

PDSN/I Compressed
# EVRG (IP/UDP/RTP)

CN with SIP client
And RTP/UDP/IP Payload
(eq. G.711,..)

r
PPP Free i
Compressed EVRC on
Compression pipeline MGW with EVRC
codec payload on
RTP/UDP/IP

(transcoding )

Source : Header compression for Voice-over-IP in CDOMA2000 Rev. 0.3 , montreal , 2001
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HC for VolP in CDMA2000

- End-to-End VolP MS Model Protocol Stack

il Cisco.com
Voice
Video o S|P
CVRT
Client
RTP
UDP
1P
ROHC HC/HD ﬂ
4 SIR Call Contral
v PPP »
CDMA2000 4
Adaptation ¥ \loiceBearer
CDMA2000 Lavers

PPP-free Compressed
EVRC on Compression pipeline

Source : Header compression for Voice-over-IP in CDOMA2000 Rev. 0.3, montreal , 2001
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HC for VolP in CDMA2000

Cisco.com

- Hybrid VoIP MS Model Architecture
e T TTTEITTTTTTETITEITEITE T

MS with
SIP Client and signaling SCM
Non-IP EVRC Control
Payload Message
Path \

(Raw EVRC Term.)

CN with SIP client
And RTP/UDP/IP Payload
(eq. G.711,..)

PDSN/I Non-Compressed
EVRG (IP/UDP/RTP)
-
PPP Free i

Raw EVRC over
Header removal pipeline MGW with EVRC
codec payload on
RTP/UDP/IP

(transcoding )

Source : Header compression for Voice-over-IP in CDOMA2000 Rev. 0.3, montreal , 2001
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HC for VolP in CDMA2000

- Hybrid VolP MS Model Protocol Stack

| Cisco.com
EVR > SIP
C "
CTHETTT
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UDP
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5 ROHC O-byte lite 4
| 4 v SIP Call Control
PPP >
v v 4
CDMA2000 Adaptation -
Voice Bearer
CDMA2000 Lavers

PPP-free Compressed
EVRC over Header removal
pipeline

Source : Header compression for Voice-over-IP in COMA2000 Rev. 0.3 , montreal , 2001
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QoS Framework for CDMA2000

HETEREEENEE RN T:ILL\'_" COm
Traffic Class S.I1 Type Priority H.C Appplication
Primary vJ FTP, :
Background Very Low Email,Streaming,
[S.1 Type 1] RFC2507 bulk downloads
. Primary VJ Web browsing,
Interactive Low Instant messaging,
[S.I Type 1] RFC2507 news, telnet, SSH
Secondary High ROHC s_t(rjeaming audio and
. [S.I Type 3] video
Streaming
Secondary High ROHC Streaming audio and
[S.I Type 1] REC2508 video
Secondary i LLA ROHC Header EVRC VolP (for end-
Very High Striping / G : to-end VolP' MS and
S.1 Type 2 ping / Generation :
Conversational [S.1Type 2] Hybrid VolP_MS)
Secondary Very High ROHC Ir]‘tjeractive voice and
[S.1 Type 3] RFC2508 video

= SI-TYPE _1: identifies a primary service instance for re-transmitting RLP that carries PPP traffic that is
delay insensitive but error sensitive.

= SI-TYPE _2 : identifies a secondary/auxilliary service instance with no RLP framing that serves to carry
cdma2000 voice codecs that are synchronous with the cdma2000 air framing.

= SI-TYPE _3 : identifies a secondary/auxilliary service instance for non re-transmitting RLP that carries PPP
traffics that is delay sensitive but error insensitive,and is asynchronous with the cdma2000 air
framing.

Source : PRO02 QoS Report — Concept,Architecture and mechanisms (Release C3) , Kyoto, Sep. 2001
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QoS Framework for CDMA2000
- Edge-to-Edge (MS-PDSN) and PPP Link Layer QoS Signaling
A O Cisco.com

MN BTS BSC / PCF PDSN/FA

I

[~ Initiate Secondary Service Instance Type_3 (Q0SA-M) — |m—————-
>

|
1
| PDSN May :
| Request |
1
1
[

External
Network

Initiate Secondary Service Instance Type_3 (Q0SA-M) —
>

.~ Authorization
\1[ information from
Initiate Secondary Service Instance Response (QoS A-M) — AR~~~ -~~~

Initiate Secondary Service Instance Response (Q0oSA-M) —
o

Signaling of TFT over PPP using MCFTP over SIType_1 -—4——————————— —————
I >

DiffServ on Forward Direction / No DiffServ on Reverse Direction

Source : PR002 QoS Report — Concept,Architecture and mechanisms (Release C3) , Kyoto, Sep. 2001
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QoS Framework for CDMA2000

- Single PPP over multiple A8-A10 connections

©2002, Cisco Systems, Inc. Allrights reserved

Source : PRO02 QoS Report — Concept,Architecture and mechanisms (Release C3) , Kyoto, Sep. 2001

IR RO AR AR Cisco.com
| Upper Layers | | Upper Layers |
[ [
HDLC HDLC Sl-Type_1 A8_1 A10_1 HDLC
Un-framing & Un-framing & framing &
Un-escaping Un-escaping escaping
A Sl-Type 3 A8 3 A10 3
MS BSC PCF PDSN
| Upper Layers | Upper Layers |
4 [ eep |
HDLC Sl-Type_1 A8_1 A10_1 HDLC HDLC
framing & > % [Un-framing & Un-framing &
escaping Un-escaping Un-escaping
| S-Type 3 A8 3 A10 3 A
MS BSC PCF PDSN
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UMTS R4/R5 Architecture Solution

UMTS R4 Standard Architecture and Solution
UMTS R5 Standard Architecture and Solution
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- MSUA/MTP3b Signaling Requirement
T [EXTTETITERIFEAICETY Cisco_com
TS T T e e T ! Signaling Interface
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! PSTN C = = : Signalling Connection
3GPP TS29.414 H
I Nb HLI Aucll Gn 1
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: D~ = r : $57 Signalling Transport in
! S EER f L —— | Core Network (Release 4)
1 IVLR E VLR 1
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| [Servel erve \ , 3GPP T529.205
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| | Nb ﬁ | | Network Architecture (Release 4)
1 1
! cN ! 3GPP 7525412
S S S - p— . < . gy ) & 1 " "
UTRAN lu Interface Signalling
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1
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1 | | | ! lur
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3GPP UMTS R4 Architecture
- 3G TS23.002-430 Architecture .vs Cisco’s Solution

PsTN |

€3

Cisco.com

Signaling Interface

Bearer Interface

Fosdmma —————————=—=—=—=—=—-—=——=-—--
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MGX8xx0-
ATM Aggregation

|luB Signal/Bearer

3GPP UMTS R4 Architecture

- Proposed RAN/CN Configuration (ATM RAN)

1uCS Signaling

M3UA /MTP3b

Cisco.com
T TTDMSSTTIR T T T T T T sonil
1
-l ITP-SG [
! - __1 MSC Server
luCs-Control ":.,T
T il M3UA7 MTP30 ~ 1]
| &
- U M3UA / MGCP / H.248

CATxxx Switch w
PAggregation Internet’

MGX8850/VISM -
ATM Aggregation
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ATM AAL2 / AAL5 CAT6500
: -GGSN
MGX8xx0- |
ATM Aggregation | IuPS Bearer
: ATMAALS /548
- [ B -
i TOM PSTN
|uB Signal/Bearer luCS/PS Bearer IuCS Bearer i 1| MGX8850/VISM
ATM AAL2 / AALS and 1uPS Signaling ATM AAL2 | -MGW
ATM AAL2 / AALS -
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3GPP UMTS R4 Architecture
-UMTS R4 CN Deployment : example for VOATM
RO A OO A AR Cisco.com
TDM, TDM, TDM, TDM,
MTP3b MTP3b MTP3b MTP3b
TDM,
MTP3b MTP3b TDM
La I I > >
- M
ss7 __J{VoATM MGW3 .
i
N ﬁ ______ isup_| |
ATM BPX / MGX PSTN
Cloudyly | oy /| X /2088 Isup_
- PCM
IP Network ____J_ "M )
ML AMR > PCM
MM AMR 5 [— AR
M-3GM AMR 5 G.711/G.726 / G.729 over ATM 5 IM Terminal
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3GPP UMTS R4 Architecture
- UMTS R4 CN Deployment : example for VolP

ISC0.COMm

2PA |

DM

~

M3UA HLR

-

PSTN
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AV AR
M-L / Sl
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M-3GM N G.7117G.7207 G.729 OVET 1P

» IM Terminal
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UMTS R4/R5 Architecture Solution

UMTS R4 Standard Architecture and Solution
UMTS R5 Standard Architecture and Solution

3GPP UMTS R5 Architecture
- T823 002-540 Archltecture VS CISCO S Solutlon

————— Legacy Mobile
_____ VolP Bearer and Services (SCP,
| %_m_
J
\

Cisco.com

External VolP
and IP MM Networ]

Legacy Signal
Legacy Bearer

I\__A___;..F\__

PS Domain
Gi /M Domain

\<G0\+
______ —— — —~ PSTN
Legacy/ExternaI

- .4

I

PR |
—————— -t I
|

Application & cAp [T T T T ﬁ
HSSl
jces(SCPY — — — — — — E— - — — — €S Pomaim —

and Services (SCP
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Cisc’s Contribution on

3GPP / 3GPP2 | MWIF

Cisco’s Contribution on Mobhile Standard

- 3GPP2
[ VRORO AR RO A AL A Cisco.com

B TSG-A

& WG A : IP Transport

& WG B : IP Abis

& WG C : RAN QoS, Micro Mobility, Security [Co-Chair]
& All-IP Ad Hoc : All-IP Network Architecture [Chair]

B TSG-P
& Fast Handoff
& QoS and Header Compression
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Cisco’s Contribution on Mobile Standard

-3GPP

B TSG-CN

CN1 : MM/CC/SM , lu
CN4 : GTP/MAP

R &

B TSG-RAN
RANS3 : IP UTRAN Transport ( lub/lur , I[uCS/PS Transport )
IP Open RAN —UTRAN Evolution

R &

B TSG-SA
SA2 : Architecture
SA2 : Ad Hocs ( Split architecuture, Push , SIP , QoS)

R R
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Cisco’s Contribution on Mobile Standard
- MWIF
T T i e
B WG2 - Core Architecture
B WG4 —IP RAN [Chair]
& Open RAN Architecture
& IP as Transport
& RAN Micromobility
& RAN Security
& QoS
m WG6 - Influencing 3GPP
B WG7 —Influencing 3GPP2
m WGS8 - Influencing IETF
B WG9 - IP Applications [Chair]
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Possible Migration Scenario

Inter-MSC Trunking Solution
- VOAAL2 Point-to-Point

[LLRLLCR R ERLICR AR LR R Cisco.com
VISM in

VoATM Moﬁ
— |

MSC VISM in
IMT E1 \ Vo/\TM Mode
VISM in I S b
I —-= ¢ GMSC
VOATM Motﬁ AFMPVT 1
IMT E1
—g -
MSC
IMT E1

& Uses new or existing ATM Network (no IP routing required)
& Uses sophisticated ATM QoS (e Safe Entry to Packet Telephony)

£ VISM inVoATM Mode (Only Gateway on the Market with universal HW forVoATM and VolP
& Full Investment Protection)

& 1 ATM PVC for up to 248 Voice Connections (& easy Provisioning)
& G.729 + VAD + AAL2 Subcell-Muxing (e BW per Voice Call as low as 6 kbps at Toll Quality)
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Inter-MSC Trunking Solution

- VoIP Point-to-Point

e T TTTEITTTTTTETITEITEITE T Cisco_gom
VISM in
VolP Mode

——2

Msc S & . VISM in
IMT E1 \ VolP Mode
- _ B
VISM in e L 4 omkt
VoIP Mode | IPCloud — —— PT
S ) IMT E1

——2

\
=g IW 'iRPM

VISM inVolP Mode (Simple SW Re-Config to upgrade fromVoATM)
End points have fixed IP address (no Call Agent involved)
Uses
IP+ATM Network (MPLS-enabled ATM core) or
IP MPLS core (Frame/Router-based MPLS)
= Only Additional HW in 8850 is RPM (Optional —not required if external Router is available)
# Uses advanced MPLS QoS (e Traffic Engineering, Guaranteed BW)
& G.729 + VAD (= Low BW per Voice Call at Toll Quality)

R &R
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Transit MSC Solution
-VoAAL2 Switched/SVC

N T TTTTITTTTTEIITEITTEIT T Cisco_gom

Uses Switched Voice over ATM SVCs (controlled by Call Agent s no ATM PVC provisioning)
No Additional HW in MGX

Uses new or existing ATM Network (no IP routing required)

Uses sophisticated ATM QoS (e Safe Entry to Packet Telephony)

VISM inVoATM Mode (Only Gateway on the Market with universal HW forVoATM and VolP
& Full Investment Protection)

G.729 + VAD (e Low BW per Voice Call at Toll Quality)

SGW provides SS7 Signaling over IP for Softswitch

Bk BREBRRERR
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Transit MSC Solution
- VolP Switching

e T ETETTTT MR FTETTTrm Cisco.com

‘ |
Isqu - "‘ R

-7 \

~-_ N
- MGCP/ NS

] “Mecp T N
IMTEL % Q@ e
/ ~~~~~
L7 1PCloug 5 ' M
L 1sup = [ IMT E1

Msc I—
IMT E1 [i RPM

VISM inVolP Mode with Call Agent control (Simple SW Re-Config to upgrade from VoATM)
Uses

IP+ATM Network (MPLS-enabled ATM core) or

IP MPLS core (Frame/Router-based MPLS & Full Transition to IP Core!)
Only Additional HW in 8850 is RPM (Optional —not required if external Router is available)
Uses advanced IP+MPLS QoS (e Traffic Engineering, Guaranteed BW)
G.729 + VAD (= Low BW per Voice Call at Toll Quality)
SGW provides SS7 Signaling over IP for Softswitch
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Transit and GW MSC Solution
-VoAAL2 Switched/SVC

T TET TR E TR T AT Cisco.com

=

Scp IS4 1577 & - “M3UA - 1S-41(GMAP)

(win) [HLR| 'ﬁ: > ] 1S-771
A A | Ts=<Z /“\

ISUPASTEP _-=o=T
- 7z - 4

< - ._/ 7

MSC /7

IMT E1,{ b

7 4 e
Y 7/
d

MSC

IMT E1

Uses Switched Voice over ATM SVCs (controlled by Call Agent « no ATM PVC provisioning)
No Additional HW in MGX

Uses new or existing ATM Network (no IP routing required)

Uses sophisticated ATM QoS (e Safe Entry to Packet Telephony)

VISM in VOATM Mode (Only Gateway on the Market with universal HW forVoATM and VolP
& Full Investment Protection)

G.729 + VAD (e Low BW per Voice Call at Toll Quality)

&5 Support Land-to-Mobile Call

& SGW provides SS7 Signaling over IP for Softswitch

&
25
&
25
&
&
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Transit and GW MSC Solution
- VolP Switching

TR e Cisco.com

scp lsayisTrL, PN, IS-41(GMAP)
(wiNj |HLR ﬁ 1S-771

|sup/sgc»n—' PRSP A N

-~ \
=T MGCP/ TSN sup

“MGCP N~
MSC| e \ -~
I IMT E1 ff MGCP ~~<_
/ =y A

7

td
,’ suprsccp 4
ﬁ‘/ _ 4
MSC| :
I IMT E1 f RPM

= VISM inVolP Mode with Call Agent control (Simple SW Re-Config to upgrade from VoATM)
& Uses

IP+ATM Network (MPLS-enabled ATM core) or

IP MPLS core (Frame/Router-based MPLS & Full Transition to IP Core!)
& Only Additional HW in 8850 is RPM (Optional —not required if external Router is available)
&5 Uses advanced IP+MPLS QoS (« Traffic Engineering, Guaranteed BW)
& G.729 + VAD (= Low BW per Voice Call at Toll Quality)
& Support Land-to-Mobile Call

RPM
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Serving MSC Solution
-VOAAL2 Switched/SVC

10000 T
cp IserrisTTE - JMsoss IS-41 , GMAP
(WIN ""-R ﬁ IS-771 , 1S-634
/’ /
/
d
4

- MGOP’ ‘*\jsug

& Same as “Transit and GW MSC Solution - VoAAL2/Switched SVC”
& Support 1S-634 for BSS control
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Serving MSC Solution
- VolP Switching

IsauisTrL IS-41 , GMAP
(WIN ﬁ IS-771 , 1S-634

BSC/XC

-~ 5634 o S dsue
/
7 ey

BSC/XC, e 'S 634

fl—— If

Cisco.com

& Same as “Transit and GW MSC Solution —VolIP Switching”
& Support 1S-634 for BSS control
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Cisco’s Solution Products
- Cisco’s Multiservice Switching Portfolio

Cisco
MGX 8950

Cisco.com

voice gateway

MGX8850/BFG

voice gateway

MGX8850/VISM

L| S l:.. ] (40 0C-3/STM-1) 1:N Service Module
LTI
| KT B Cost-effective scaling

(64 T1/E1s) 8230 VG

©2002, Cisco Systems, Inc. All rights reserved.

L
cto?
0C-192¢ (ote Cisco MGX
8850

£ : Enhanced
2 Ci : -
gOC-48 E’:f’(;(o E
& Cisco Cisco MGX 8520 2
P MGX 82XX 8850 :
Q Concentrators A — -
§oc | - - New ;
- 0oC-3 I . Cisco
= | MGX 8830

DS-3 .

DS-1 3 \'

1.2G 1.2G 10G 130G
Switching Capacity
© 2002, Cisco Systems, Inc. All rights reserved 45

] , ]
Cisco’s Solution Products
- MGX8000 Series Voice Gateway
RN AR ORI ORL NS0 DR AL LR AL Cisco_corm

W Industry’s most scalable packet

45 Gbps Backplane Capacity
B Industry’s most flexible packet

VolP, VOATM(AAL1 and AAL2), MPLS
W Carrier class reliability
1:1 Common Equipment

MGX8230/VISM fakilll il |
MGX 8230 VG for small sites and CPE

(192 T1/E1) MGX 8850 VG for large sites

B Interchangeable components
Interchangeable components  petween the MGX 8850 VG and MGX

Identical hardware and software
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Cisco’s Solution Products
- MGX8000 VXSM Voice Card

(e T TTTT TSI SR Cisco.com

® Double-Height Card for the MGX 8850 for
VolIP and VOATM

Existing Chassis facilitates NexGen cards for graceful
evolution

Interworkswith currently shipping cards
VolP, VOATM and TDM hairpinning

m Support for OC-3/STM-1 TDM interfaces with
clear path to support of OC-12/STM-4 TDM
« 8064 DSO Density/Card for mterfaces

hairpinning and G.711 ® 1:1 Hot Standby with clear path to 1:N Hot
* 4032 DSO Density/Card for Standby I’edundancy(phaSEZ)

compressed voice (G.726, G.729a)
B OC-48c uplinks for IPOA and Native ATM
(AXSM) with a path to support OC-192c

B Multiport Gig-E/POS uplinks for native IP
(RPM-XF)
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Cisco’s Solution Products
-MGX8000 RPM-XF

VRN ROLA AL RO AL R L RN L Cisco.com

® MIPS R7000 Route Processor, 64M flash, 512M
memory

m 32 Network Processor ASICs arranged in a 4x8
matrix allowing parallel and pipeline forwarding

m 2 Million pps

m Cell Bus interface to MGX Backplane

B OC24 Serial Bus Switch inferface to MGX
Backplane

m 0C12-24 ATM SAR, 16K VC’s, 6K IDBs

m |nitial FCS with MGX 8850 PXM-45 and Jupiter
platforms

m Supported back cards: 1-GigE, 1-0OC12 POS,
Management back card
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Cisco’s Solution Products
- PGW2200 Node Internal Architecture

T Cisco.com

Active PGW Host Standby PGW Host
~ T B
1

—v
Gall Gontrol. gl
MT:P=3rand ISUR; E

NUP, and TUP
L]

To Gateways
(MGCP)

Link Set B
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Cisco’s Solution Products
- CSPS(Cisco SIP Proxy Server) Major Features

N Cisco.com

B RFC2543 compliant Proxy Server, Redirect Server, and Registrar.

Supports Stateful and Stateless modes.
W Operating Systems: Linux 2.2.13 and Solaris 2.8
W Based on Apache 2.0 code
W Performance: up to 100cps, based on platform CPU
[ ]

Routing - Number Expansion, Translations, Next-Hop Routing
- Static and Dxnamic Registrations

- ENUM (E.164 -> DNS mappings)

- GKTMP interface

- Static Routes

- DNS SRV and A record lookups

B CSPS Redundancy via DNS SRV or DNS Round-Robin Load-Balancing

W Registry Redundancy via “Farming”

W Location Server interaction - GKTMP, MySQL Database

W Call Forwarding - CFBusy, CFNoAnswer, CFUnavailable, CFUnconditional
B Authentication via HTTP Digest or CHAP Password

W CDR Accounting via RADIUS
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