SS7 ove tion

WWWW"2G/3C?||““wm WW Ireless

[ i Il Cisco.com

Introduction of Cisco’s SS7 over IP Solution
for CDMA2000 and UMTS

hosung Jung
hsjung@cisco.com
Technical Marketing Engineer
Mobile Wireless Group
Cisco Sverems

©2002, Cisco Systems, Inc. All rights reserved. 1

Agenda
RO AL A A A Cisco.com

IETF Sigtran Standard Overview

Introduction of ITP

Introduction of SGM

Resilience and QoS Issues on SS7 over IP Network
The Sigtran requirements for Mobile Standard

SS7 over IP Deployment for 2G

SS7 over IP Deployment for 3G

ITP go-to-market Partner

Customer Deployment and Trial Status

©2002, Cisco Systems, Inc. All rights reserved. 2

Copyright © 2001, Cisco Systems, Inc. All rights reserved. Printed in USA.
Presentation_ID.scr



IETF Sigtran Standard Overview

IETF SIGTRAN Working Group

[ VRORO AR RO A AL A Cisco.com

Multi-vendor group that is designing SS701P
standards

Group includes Cisco, NT, Lucent, Alcatel,
Ericsson, Nokia, Seimens, Tekelec, etc.

http://www.ietf.org/html.charters/sigtran-
charter.html

SCTP (RFC 2960), M2UA, M2PA, M3UA, SUA

Cisco is an author on all of the above except
SUA
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IETF SIGTRAN Protocol

SCTP (Stream Control Transmission Protocol, RFC2960) —
transport layer that provides reliable data transfer.

M2PA (MTP2-User Peer-to-Peer Adaptation, draft status) —
provides MTP3 with equivalent transport layer services as
MTP2.

M2UA (MTP2-User Adaptation, draft status) — client/server
protocol providing a gateway to legacy SS7 network for IP-
based applications that interface at the MTP2 layer.

M3UA (MTP3-User Adaptation, draft status) — client/server
protocol providing a gateway to legacy SS7 network for IP-
based applications that interface at the MTP3 layer.

SUA (SCCP-User Adaptation, draft status) — client/server
protocol providing a gateway to legacy SS7 network for IP-
based applications that interface at the SCCP layer.
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M2PA Protocol Stack

PURE MTP3 Routing
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SUA Protocol Stack

T Cisco com
wa

MAP 1S-41
TCAP
SCCP

SUA
MTP3
. . MTP2
Signaling Gateway

MTP1
' '
sua LE
P MTP3
N SCTP MTP2
Bl B2

TCAP

SCCP messages SCCP messages
e T ey
SCTP/IP SS7
©2002, Cisco Systems, Inc. All rights reserved 9

MTP3b Protocol Stack

Signaling Gateway

I!I

|

/,§\¥\3 SSCFENNI
P

. »

[T RN com
AP
>R = D )
m
E
n

—— -

SCTP/IP SSs7

© 2002, Cisco Systems, Inc. All rights reserved. 10

Copyright © 2001, Cisco Systems, Inc. All rights reserved. Printed in USA.
Presentation_ID.scr



Introduction of ITP

Cisco ITP Standard Compliant

NIRRT AR A Cisco.com

Protacal Specification

MTP (1,2, and 3) ITU-T Q.701-Q.709 White 1996 (interworks with

SS7 Blue), ANSI T1.111-1996

SCCP ITU-T Q.711-Q.719 White 1996 (interworks with
Blue), ANSI T1.112-1996

M2PA, M3UA, Internet Engineering Task Force (IETF)

SUA Signaling Transport (SIGTRAN)

SCTP IETF RFC 2960 - Stream Control Transmission

Protocol (SCTP)
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Sigtran Protocol Architecture on ITP

Cisco IOS ITP Base Sigtran Bundle

ﬁ%ﬁ
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Cisco ITP Platform

D P A OR ® D P A OR
Hot-swap line cards No Hot-swap capability
NEBS Compliant NEBS Compliant
Any IP WAN media 2- 10/100 Ethernet Ports/ 1 - Network

T DR T D 4 e AALARL N
VIOUTTC TUT ULITCT VVAINTITEUTA

720 SS7 TDM Links /1000 M2PA Links 4 SS7 Links /100 M2PA Links

SS7 Interfaces: T-1, E1, V.35, RS-449 SS7 Interfaces: T-1, E1, V.35, RS-449
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ITP7500 IP Network Features

| e T T TT T TTTTMTTETTETETETTTATereT Cisco_gom
« |IP Routing

& High performance IP routing

& Support for many routing protocols or static routing
+ IP Media

£ 10/100/1000 Ethernet

# Channelized or unchannelized T1 or T3

& ATM over T3, OC3 single-mode, OC3 multi-mode

= Frame Relay, SMDS, X.25

& Packet over SONET - OC3 or OC12
* IP Features Include

& |P Screening / Filtering / Quality of Service / DHCP

& Security (Ex: IPSec), Authentication, Authorization, and
Accounting (AAA)

# |P load balancing
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Cisco 7500 Hardware Architecture

000000 Cisco.com

Route Switch Versatile Interface
Processors (RSP) Processors (VIP)

VIP4-80 / VIP6-80
Increase Performance

RSP8/RSP16

Port and Services
Adaptors

i

Industry Leading 70+ LAN & WAN
7

2 Power Supplies
for Redundancy

Provides SS7 or IP network ports
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Recommended LinkSet / Link Configuration
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To ITP Mated-Pair
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Protocol Architecture Diagram
- ITP7500 Release 2.0/3.0 ( Available Now )
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Protocol Architecture Diagram

- ITP7500 Release 4.0
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ITP Product Roadmap
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Introduction of SGM

(Signaling Gateway Manager)

ITP Network Management View

N T TTTTITTTTTEIITEITTEIT T Cisco_gom

-II Traditional SS7 Management II‘

SS70lP Management

SGM
IP Cloud Management

=

~ P Network __ -
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CWw2000

e

MSC Site MSC Site
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SGM System Functional View

Customer X
NOC Operator Remote GUI

Control
Control Provision

SNMP Invegtory

Log/Audit
Control Data Topology

Receiver Server

SGM Server
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Topology Window
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LinkSet Details
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DPC Route Table Configuration
| T T T TA TN Cisco.com
X
: Cost
2 a
G| a-to-f 7.256.7 3
312 a-to-¢ 7.256.7 1
312 a-to-d T.2557 2
3.1.2 a-to-f T 259 F 3
311 a-to-f 7.285.7 3
2 a-to-d 72867 3
2l a-to-c 72567 4
| Save | | Delete | | Print | | Cancel | | Help |
|
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Resilience and QoS Issues

on SS7 over IP Network

Resilience Features on ITP
- SG Integrated on Cisco 10S

| P T
Signaling
Gateway
MSC
SCP

Multi-Layer |P Core
Switch Backbone Router

Cisco.com

TDM
MTP3b
M2PA
M3UA
SUA

SCTP/IP

#Built in Routing Capability (_Cisco I0S )

&ITP Provides Self-Determined Redundancy IP Routing Path
#SCTP Transmission recovery Time is less than 1sec ( SCTP Multi-homing )
#lnter-operability function with other standard based SG vendor
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SCTP Multi-Homing Configuration
- No single point-of-failure for LinkSet X and Link1,Link2

B0 0 0 Cisco.com

©2002, Cisco Systems, Inc. Al rights reserved 31

QoS Features on ITP
- SS7 Message based QoS Classification and IP TOS Marking

00O A Cisco_com
Signaling Multi-Layer
Gateway Switch WAN Congestion
MSC .
IP Core Backbo
scP Network
’F
T - TOs:49 P ISUP
MTP3p Q0SDecision  1og:3 > MAP to HLR
M2PA TOS:1 SMS Message
M3UA
SUA

Each SCTP/IP Packet has its own IP TOS based on QoS Policy configured in ITP
&ITP Provides Various QoS Condition (Input LS/SIO/DPC/Access-List/GTA/ASP/AS)
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IP QoS Consideration for Signaling
- Class Definition and Cisco QoS Tools for Signaling Traffic
. _Jmm T T Cisco.com
Traffic Class Signaling Conversational |Streaming Interactive Background
Class Class Class Class Class
Transmission Protocol |SCTP/UDP/TCP UDP/RTP UDP/RTP TCP TCP
Retransmission Yes No No Yes Yes
DiffServ PHB Signal EF AF:C1/C2 AF:C3/C4 BE
110001 101110 001xxx / 010XxXX 011xxx / 100XXX 000000
InServ Guaranteed Guaranteed Controlled Load Controlled Load Best Effort
Application .SS7 over IP .Voice over IP .Streaming Real .Interactive .E-Mail
SIP Bearer Time_ Au_dio/Video Www FAX
MGCP Application -Telnet _FTP-data
.RSVP Message -FTP
.COPS Message
Scheduling in LLQ LLQ CBWFQ CBWFQ CBWFQ
Edge/Distribute
Shaping in the
Distribute/Core CAR
Congestion Avoid Tool
in the Core WRED
Latency Control in the MDRR
Core
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IP QoS Consideration for Signaling
- Sample Captured SCTP Packet
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version; 4
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Protocol; SCTR (OxB4n
Hazdar chacksim! 0x2Bal {corractl
Source; Tlaldcke.vec.csc.com (20.1.1.30
pastination! 20.1.2.3% C20.1.2.33
EStren <oncrol Transmis=ion Rrotocol
MTPZ Paar adapracion Layar
HMezzage TransFer Part Level 3
B sarvica 1nformation occec
10 = Hetwork indicator;: Hationsl network O0x022
_.i0 ... = spara! Ox0d
. 1000 = Service indicacor: TR tescing user parc {0x0B8)
B routing Tabal
00 1000 0001 0011 = DRC; ZO087
---- OO0 0000 0010 310 .ooo ooan oaa- = OpC! TO50
ooon
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S hur

® pifferentiated Services Fleld: 0xbB (DSCF DxZe: Expedited Forwarding: ECH: Ox000

= 5ignalling Link Selector; o
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QoS/Screening Features on ITP
- Input LinkSet based Classification

0001000 Cisco.com

MSC MSC

M2PA/SCTP/IP M2PA/SCTP/IP 3 MTP/TDM

M2PA/SCTP/IP M2PA/SCTP/IP

iPPath  SCTP
p Association

i. DSCP=49 [ SS7 Traffic from LS from MSC
i. IP Prec=5 |SS7 Traffic from LS from SMSC

#QoS Classification and Mark for SS7 over IP Traffic based on Input LinkSet
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QoS/Screening Features on ITP
- Service Indicator based Classification

000000 Cisco.com

MSC MSC

S MaRA/SCTP/IP

MSC_ -

MTP/TDMﬁ M2PA/SCTP/IP

\ = Any ISUP Traffic
(1)) S—
Q with SI0=3

= Any Other SS7 Traffic

QoS Classification and Mark for SS7 over IP Traffic based on SIO Pattern
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QoS/Screening Features on ITP
- Access Control List based Classification

B 0 A Cisco.com

MSC MSC

M2PA/SCTP/IP ﬁ MTP/TDM

M2PA/SCTP/IP

ppath  SCTP
Association

DSCP=49 fAny ISUP Traffic

rom1l.1.1t01.2.1

IP Prec=3 | Any SS7 Traffic

with SI0=3 (SCCP)

i. Any Other SS7 Traffic

#QoS Classification and Mark for SS7 over IP Traffic based on Complex Condition
Determined by IOS Access Control List (2700 ~ 3000)
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QoS/Screening Features on ITP
- Destination Point Code based Classification

e T ERT T Cisco.com

MSC MSC

S MaRA/SCTP/IP

MSC_ -

MTP/TDMﬁ M2PA/SCTP/IP

- = Any SS7 Traffic to 1.5.*
@ |Q‘Any SS7 Trafficto 1.2.*
@ l@ Any Other SS7 Traffic
p—

QoS Classification and Mark for SS7 over IP Traffic based on DPC
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QoS/Screening Features on ITP
- SCCP/GTT based Classification

B 0 A Cisco.com

MsC
M2PA/SCTP/IP 3 MTP/TDM

M2PA/SCTP/IP

MsC

ppath  SCTP
——— Association

SCCP/GTT Traffic
IP Prec=3 with GTA*“86 136"
SCCP/GTT Traffic
DSCP=49

with GTA“86 137"

|P Prec=5 Any SCCP/GTT Traffic

with GTA Prefix“86”

QoS Classification and Mark for SS7 over IP Traffic based on GTA Pattern
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QoS Features on ITP
- Sample QoS Configuration for COMA/UMTS Operator

e T ERT T Cisco.com

Multi-Layer IP Core
Switch Backbone Router

BSC/PCFs

MSsC

WAN Congestion

> IsuP

MTP3b 905 Marking TOS:36 | P MAPtoHLR
M2PA TOS:24 > Message to SMS Server
SoA T0S:12 » | 1xEVDO / UMTS Data Traffic
TOS:10_ _ _ _ ____ 1x Data Traffic
TOS:0 4 Others
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The Sigtran Requirement for

Mobile Standard
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- MSUA/MTP3b Signaling Requirement
(SRS RL R RTAT AR AR TR A A Cisco.com
CoTTTTTTmTm T T ! Signaling Interface
! PSTN st | [PSTN : 9 9
: I Bearer Interface
H Gi Gp h
1 — 1
1 1
GMSC!
! %:l Mellserve ho S ! M3UA/MTP3b
H PSTN c — — 1 Signalling Connection
3GPP TS29.414 H !
- Nb HLI Aucl Gn I
Nb Signaling Nc 1 3GPP TS29.202
: D~ = r : $57 Signalling Transport in
! S EER f L —— | Core Network (Release 4)
1 IVLR E VLR 1
| Msc N usc 1
| [Serve erve \ h 3GPP TS$29.205
| c Mc, Gs Bearer Independent CS Core
| | Nb | Network Architecture (Release 4)
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3GPP UMTS R5 Architecture
- TS23.002-540 Architecture .vs Cisco’s Solution
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Signaling Network

VolP Signal
VolIP Bearer
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Application
and Services (SCP

S~ |

Cisco.com

External VolP
and IP MM Networ]

PS Domain
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CAP

Application
and Services (SCP
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SS7 over IP Deployment for 2G

SS7 over IP Deployment for 2G
- M3UA/SUA/M2PA with TDM
LB A1 A1 AL AL AL f;/;'i . Cisto :,4{
MSC POP #1 HLR HLR MSC POP #2
M3UA/SUA Enabled SCP /el = M3UA/SUA Enabled SCP
SMSC SMSC \\
X
=
IP Core i
Networ! SR LAN SW
—
- DM —W
d Network ’
\ Existing STP. j \
SS7 M30A M30A SS7
> > e > >
SS7 V3UA
o > M3UA ’. ST
I mzpac-Link M2PA mzPAC-Link
arnma- viatea=5G arnma-viatea=5G ld
| DM TDM SS7 Link TOM
<« C-Link C-Link >
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SS7 over IP Deployment for 2G
- M3UA/SUA/M2PA with MTP3b
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SS7 over IP Deployment for 3G

Copyright © 2001, Cisco Systems, Inc. All rights reserved. Printed in USA.

Presentation_ID.scr



3GPP UMTS R4 Architecture

-UMTS R4 CN Deployment : example for VOATM
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3GPP UMTS R4 Architecture

- UMTS R4 CN Deployment : example for VolP
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SG Deployment Sample for UMTS Trial
-TDM CE1, ATM MTP3b E1/STM-1 , M2PA , M3UA, SUA
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Dual Stack HLR for CDMA & UMTS

- Signaling Link Aggregation and Protocol Conversion
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ITP go-to-market Partner

ITP go-to-market Partner
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Customer Deployment and

Trial Status

Customer Deployment and Trial Status
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