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Chapter 1   VoIP

1. Over view of Voice over IP (VoIP)

The term “Voice over IP” (VoIP) describes the transport of voice over IP based networks, it is a generic term that covers deployments ranging in complexity from hobbyists using the internet to get free phone calls on a peer to peer basis, to full scale PSTN replacement networks. In carrier networks VoIP has been mainly

deployed in enterprise networks or as a trunking technology to reduce transport costs in voice backbone networks. However with many network operators facing eventual equipment obsolescence in their existing narrowband PSTN networks and with the drive to increase revenue by offering new and innovative multimedia services, the MSF expects that end-to-end VoIP solutions will be required to replace the PSTN in the medium term.

In order to deploy a VoIP network that is capable of providing a PSTN scale solution the following issues

must be addressed.

1- What services need to be offered, for example full PSTN equivalence, a more restricted “cheap

second line” service, or a simple user-to-user voice service. This white paper will focus on a service

set that provides full PSTN equivalence – what we are calling “Telephony over IP”.

2. The types of end user terminals supported – POTS phones, PC clients, IP Phones or PBXs.

3· Quality of Service requirement for voice to ensure that the agreed quality is provided.

4· The security risks must be clearly identified and appropriate techniques employed to ensure that the

call agents, in particular, are protected from attack

5· How much bandwidth is available in the last mile network, which will affect the choice of voice

Codec, packetization period, and where to use compression to best meet the service goals.

6· The signaling protocol used must support the service set required.

7· Lawful interception requirements in many countries could prevent a public carrier from allowing direct connection between IP phones. All calls may need to be routed via an access gateway that hides any intercepts in place.

Key Benefits of VoIP 
For service providers examining the business case for VoIP, the ubiquity of IP as a networking technology at

the customer premises opens the possibility of deploying a vast range of innovative converged voice and data

services that simply cannot be cost effectively supported over today’s PSTN infrastructure.

a· IP-based internet applications, such as email and unified messaging, may be seamlessly integrated with voice applications

b· IP Centrex services allow network operators to provide companies with cost effective replacements

for their ageing PBX infrastructure

c· VoIP services can be expanded to support multimedia applications, opening up the possibility of cost

effective video conferencing, video streaming, gaming or other multi-media applications.

What is more the traditionally open interfaces and enterprise culture surrounding IP networking results in

reductions in cost, and gains in productivity and time to market for service providers.

d· The flexibility of next generation platforms allows for the rapid development of new services and

development cycles are typically shorter than for ATM or TDM-based equipment.

e· VoIP products based on the MSF architecture, unlike legacy TDM switches, often support open

service creation environments that allow third party developers to invent and deliver differentiated

services.

f· Third parties may develop applications and services for end users on open architecture CPE devices

such as PCs. By co-operating with such third parties network operators stand to gain increased

revenues from the explosion of innovative services that this advance is likely to trigger.

In addition the consolidation of voice and data in one network can significantly reduces cost.

g· VoIP leverages data network capacity removing the requirement to operate separate voice and data

networks.

h· IP equipment is typically faster and cheaper than ATM or TDM-based equipment – a gap that is

increasing rapidly every few months.

i· Re-routing of IP networks (e.g. with MPLS) is much cheaper than, say, SDH protection switching.
Requirements for VoIP

Whatever the justifications, most service providers recognize that VoIP is the direction of the future-however when looking at a future PSTN scale solution service providers must ensure that the following key  requirements are met to provide equivalence with the PSTN:

1. · Security

2. · Quality of Service

3. · Reliability

4. · Migration path

5. · OSS support

6. · Billing

7. · Network Interconnection

These issues are by no means simple and in many cases have delayed roll out of VoIP services. This white

paper will look in more detail at these problems and consider at a high level how they might be addressed.

Chapter 2   Protocol
2. PROTOCOL DESCRIPTION

2.1   PROTOCOL:- 
It is a set of rules governing the exchange of data between two entities.
2.2   OSI:-Open Systems Interconnection:-

	LAYERS NUMBER
	LAYERS NAME
	PURPOSE

	

	Layer 7ayer 7
	Application
	Application Programs

	Layer 6
	Representation 
	Data format and Representation

	Layer 5
	Session
	Interhost Communication

	Layer 4
	Transport
	End-to-End Connections

	Layer 3
	Network
	Address and best path(Networks)

	Layer 2
	Data Link
	Access to Media(in a network)

	Layer 1
	Physical
	Binary Transmission


Chapter 3   Signaling
3. What is Signaling?

In a telephony context, signaling means the passing of information and instructions from one point to another relevant to the setting up and supervision of a telephone call.

3.1   Types Of Signaling:-

By tradition, Signaling has been divided into two types: 

3.1.1   Subscriber Signaling:- 

          Signaling between a subscriber terminal (telephone) and the local exchange.

3.1.2   Trunk Signaling: -
       
Signaling between exchanges.
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Chapter 4   SS7

4. SS7 Signaling
Signaling System 7 (SS7) is architecture for performing out-of-band signaling in support of the call-establishment, billing, routing and information-exchange functions of the public switched telephone network (PSTN) or public land mobile network (PLMN). It identifies functions to be performed by a signaling-system network and a protocol to enable their performance.

4.1   Evolution of SS7

Common Channel Signaling System No. 7 (i.e., SS7 or C7), which was specified in 1979/80, is intended primarily for digital networks, both national and international, where the high transmission rate (64 kb/s)can be exploited. It may also be used on analog lines.

SS7 signaling has not only been designed to control the setting up and supervision of telephone calls but of non -voice services also. 

4.2   Advantages of Using SS7

SS7 has several advantages compared with traditional signaling systems. Some obvious advantages are the following
:

FAST – 
The time for call set up is reduced to less than one second in most cases.

HIGH CAPACITY – 

Each signaling link can handle the signaling for several thousand simultaneous calls.

ECONOMICAL – 

Much less signaling equipment is required, compared to traditional signaling systems.

RELIABLE – 
By using alternate signaling routes, the signaling network can be made very secure.
FLEXIBLE – 
The system can contain many more signals, for example, and can be used for other purposes than telephony.

4.3   SS7 Protocol Stack


[image: image2]
The OSI Reference Model and the SS7 Protocol Stack
4.4   Description of SS7 layers

4.4.1   Message Transfer Part

The Message Transfer Part (MTP) is divided into three levels. The lowest level, 

4.4.2   MTP Level 1-
 Is equivalent to the OSI Physical Layer. MTP Level 1 defines the physical, electrical, and functional characteristics of the digital signaling link. Physical interfaces defined include E-1 (2048 kb/s; 32 64 kb/s channels), DS-1 (1544 kb/s; 24 64kb/s channels), V.35 (64 kb/s), DS-0 (64 kb/s), and DS-0A (56 kb/s).

4.4.3   MTP Level 2-
Ensures accurate end-to-end transmission of a message across a signaling link. Level 2 implements flow control, message sequence validation, and error checking. When an error occurs on a signaling link, the message (or set of messages) is retransmitted. MTP Level 2 is equivalent to the OSI Data Link Layer.

4.4.4   MTP Level 3 

provides message routing between signaling points in the SS7 network. MTP Level 3 re-routes traffic away from failed links and signaling points and controls traffic when congestion occurs. MTP Level 3 is equivalent to the OSI Network Layer.

4.4.5   ISDN User Part (ISUP)

The ISDN User Part (ISUP) defines the protocol used to set-up, manage, and release trunk circuits that carry voice and data between terminating line exchanges (e.g., between a calling party and a called party). ISUP is used for both ISDN and non-ISDN calls. However, calls that originate and terminate at the same switch do not use ISUP signaling.

4.4.6   Telephone User Part (TUP)

In some parts of the world (e.g., China, Brazil), the Telephone User Part (TUP) is used to support basic call setup and tear-down. TUP handles analog circuits only. In many countries, ISUP has replaced TUP for call management.

4.4.7   Signaling Connection Control Part (SCCP)

SCCP provides connectionless and connection-oriented network services and global title translation (GTT) capabilities above MTP Level 3. A global title is an address (e.g., a dialed 800 number, calling card number, or mobile subscriber identification number) which is translated by SCCP into a destination point code and subsystem number. A subsystem number uniquely identifies an application at the destination signaling point. SCCP is used as the transport layer for TCAP-based services. 

4.4.8   Transaction Capabilities Applications Part (TCAP)

TCAP supports the exchange of non-circuit related data between applications across the SS7 network using the SCCP connectionless service. Queries and responses sent between SSPs and SCPs are carried in TCAP messages. For example, an SSP sends a TCAP query to determine the routing number associated with a dialed 800/888 number and to check the personal identification number (PIN) of a calling card user. In mobile networks (IS-41 and GSM), TCAP carries Mobile Application Part (MAP) messages sent between mobile switches and databases to support user authentication, equipment identification, and roaming.

4.4.9   Operations, Maintenance and Administration Part (OMAP) and ASE

OMAP and ASE are areas for future definition. Presently, OMAP services may be used to verify network routing databases and to diagnose link problems.

Chapter 5   NGN 
5. What is NGN

Next Generation Network (NGN) is a service- oriented network.

OR

Through the separation of service and call control, as well as call control and bearer, the service-independent architecture is implemented, which makes services independent of network.

OR

NGN is a kind of open and integrated network architecture.
OR

NGN is a kind of Brand-new network integrating voice, data, fax, and video services.

5.1   Characteristics of NGN

1. Open and distributed network architecture

2.  NGN adopts the hierarchical architecture, which     is divided into media access layer, transport layer, control layer and service/application layer.

3.  Independent network control layer

4.  Internetworking and gateways

5.  NGN is based on standard protocols and packet switching network.

5.2   Architecture

VoIP Next-Generation Network Architecture
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5.3   NGN Network Architecture 
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5.4   Description of NGN layers

5.4.1   Edge Access 
          This layer is divided into three parts.

A. Broad Band access:-

Broad Band devices are
· IAD 

(Integrated Access Device)

· AMG

(Access Media Gateway)

B. PSTN

PSTN Devices are
· SG

(signaling Gateway)

· TMG

(Trunk Media Gateway)

· UMG

(Universal Media Gateway)

C. PLMN/3G

PLMN/3G Devices are

· UMG

(Universal Media Gateway)
5.4.2   Core Switching

Core Switching Layer contains clouds of networks, giving connectivity to between soft switch and components of edge access layer by using  a set of appropriate protocol.

5.4.3   Network Control

Network control layer consists of core of the whole NGN the SOFT SWITCH.

5.4.4   Service Management
This layer consists of applications  programs.
e.g.


a) iOSS

b) Policy Server

c) MRS

d) SCP

5.5   Protocol Used in NGN

 
NGN operates on a numbers of will known protocol for its efficient communication and security.

1. MTP3 

2. ISUP 

3. INAP 

4. MGCP 

5. H.248 

6. H.323 

7. SIP 

8. R2 

9. Digital signaling system No.1 (DSS1) 

10. UDP 

11. SCTP 

12. MTP layer-2 user adaptation (M2UA) 

13. V5UA 

14. IUA 

15. TCP 

16. H.323 (including H.323 RAS and H.323 Call Signaling) 

17. SIGTRAN

etc
5.6   Protocol Interconnection in NGN devices.
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5.7   Components of NGN

Huawei NGN consists of 

1. S.S

Soft Switch

2. MRS

Media Resources Server

3. SG

Signaling Gateway

4. MG

Media Gateway

5. UMG

Universal Media Gateway

6. IAD

Integrated Access Device

7. TMG

Trunk Media Gateway 
8. AMG

Access Media Gateway

etc
5.8   NGN-enabled Switch application

Current PSTN is narrow-band TDM circuit-switch network. In order to evolve to NGN and also take into account the evolution requirement of current network,
 U-SYS solution (SoftX3000+UMG8900) implements the traditional switching functions based on NGN technology. SoftX3000 implements the soft switch function and UMG8900 implements the user access and switch function.

Through this way it can reconstruct the PSTN step by step on the basis of being compatible with the current TDM interface to implement the smooth evolution to NGN.

[image: image6.emf]
Chapter 6   (Softswitch)
6. S.S(SoftX3000)
6.1   Introduction:-
SoftX3000 is applicable to the network control layer of NGN and implements call control and connection management of voice, data and multimedia services based on the IP network.
6.2   Location of Soft switch:-

[image: image7.emf]
a) SoftX3000 is fully compatible with all service capabilities of PSTN exchanges and can be used as a multimedia end office.

b) SoftX3000 supports the traditional PSTN signaling, such as SS7, R2, DSS1 and V5. SoftX3000 can function as a voice end office, tandem office or toll office.

c) SoftX3000 supports black and white lists, call authentication, call interception, and so on. SoftX3000 can act as a gateway office.

d) SoftX3000 supports MTP and M3UA, which enables SoftX3000 to serve as an integrated signaling gateway.

e) SoftX3000 supports INAP and INAP+, so it can be used as an SSP or IPSSP in the IN system.

f) SoftX3000 supports the H.323 protocol and can function as a gatekeeper (GK) in the traditional Voice over IP (VoIP) network.
[image: image16.png]
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6.3   Boards and their functions In SoftX3000
The Table below show lists the boards used in SoftX3000.
	Board
	Frame And Function
	Position
	Corresponding front or back board

	FCCU
The Fixed Calling Control Unit
	Basic frame and expansion frame
The FCCU generates and stores bills in its bill pool. Each FCCU can store a maximum of 160,000 bills. The generated bills are transmitted to iGWB in real time. 
The alarm information generated by the FCCU is reported to the SMUI through the shared resource bus. 
	Front board
	None

	FCSU
Fixed Calling Control and Signaling process Unit
	Basic frame and expansion frame
The FCSU generates and stores bills in its bill pool. Each FCSU can store up to 160,000 bills. The detailed bills are transmitted to iGWB through the shared resource bus for processing.

	Front board
	Used in pairs

	EPII
E1_Pool Interface Unit
	Basic frame and expansion frame

· Processing messages on MTP1 physical layer. 

· Providing narrowband signaling physical interfaces for the FCSU. The EPII is configured in pair with FCSU. 

· Implementing transfer of system clock and enabling clock synchronization function in a frame. 

· Working with the front board FCSU to perform switchover between active and standby boards through H.110 bus.  


	Back board
	

	IFMI
IP Forward Module
	Basic frame

It is used together with the back board PFII in pairs. The IFMI is used to receive and transmit IP packets, process Media Access Control (MAC) layer messages, distribute IP messages and provide IP interfaces together with the BFII. 
	Front board
	Used in pairs

	BFII
Back insert FE Interface Unit
	Basic frame

It is used to implement FE driver processing and enable the external physical interface of the IFMI. The BFII is configured in pair with IFMI. 
The BFIIs work in active/standby mode.  


	Back board
	

	SMUI
The System Management Unit
	Basic frame and expansion frame

· Configuring shared resource buses and managing their status. 

· Managing all boards in the frame, reporting their status to BAM and controlling the status of the indicators on the front panel of the ALUI through serial port bus and shared resource bus. 

· Loading and managing system program and data. 

The SMUIs work in active/standby mode.  


	Front board
	Used in pairs

	SIUI
System Interface Unit
	Basic frame and expansion frame

· Providing the SMUI with Ethernet interface. The SIUI is configured correspondingly to the SMUI one by one. 

· Implementing level conversion for two asynchronous serial port signals from the front board, and providing physical interfaces for three asynchronous serial ports.  

· Identifying frame ID through setting the DIP switches. 

The SIUIs work in active/standby mode. 


	Back board
	

	MRCA Media Resource Control Unit

	Media resource frame

Each MRCA can function as independent media resource server. The MRCA processes the audio signals in real time. It collects and generates DTMF signals, plays and records audio clips and provides multi-party conference function.  

The MRCAs work in load sharing mode.  

	Front board
	Used in pairs

	MRIA
Media Resource Interface Unit
	Media resource frame

Is the back board of the MRCA, providing 10/100-Mbps interface for the external media streams. 


	Back board
	

	BSGI
Broadband Signaling Gateway
	Basic frame and expansion frame

The Broadband Signaling Gateway (BSGI) is used to process the IP packets after the IFMI level-1 dispatch. It implements the following protocols: 

· UDP 

· SCTP 

· MTP layer-2 user adaptation (M2UA) 

· M3UA 

· V5UA 

· IUA 

· MGCP 

· H.248 

The BSGI then performs level-2 dispatch of such messages to the FCCU or FCSU for processing of transaction layer or service layer. The figure below shows the protocol stack of the BSGI.

The alarm information generated by the BSGI is reported to the SMUI through the shared resource bus.
The BSGIs work in load sharing mode.  


	Front board
	None

	MSGI
Multimedia Signaling Gateway Unit
	Basic frame and expansion frame

The Multimedia Signaling Gateway Unit (MSGI) processes the following protocols: 

· UDP 

· TCP 

· H.323 (including H.323 RAS and H.323 Call Signaling) 

· SIP

· The MSGIs work in active/standby mode.  The alarm information generated by the MSGI is reported to the SMUI through the shared resource bus.  
Note: When the BHCA of the system is less than 400,000 or the number of equivalent subscribers is less than 50,000, it is not necessary to configure the MSGI. The configured IFMIs can provide all features
Of the MSGI 


	Front board
	None

	CDBI
Central Database Boards
	Basic frame

As the database of the equipment, the CDBI stores all data of the following aspects: 

· Call location 

· Gateway resources management 

· Outgoing trunk circuit selection 

The CDBIs work in active/standby mode. At maximum, two pairs of CDBIs can be configured.
The alarm information generated by the CDBI is reported to the SMUI through the shared resource bus.
	Front board
	None

	ALUI
Alarm Unit
	Basic frame and expansion frame

· Communicating with the SMUI through the serial cable, and accepting the instructions and commands from the SMUI to control indicators. 

· Checking the chassis temperature and reporting the related information to the SMUI through the serial port cable.  

· Collecting fault detection signals and in-position signals of four power modules, reporting the logically synthesized signals as the working status of the power system to the SMUI through the serial port cable, and displaying power board working and in-position status by its indicators. 

· Reporting error information and lighting the fault indicator when the temperature sensor is faulty.  


	Front board
	None

	UPWR
Universal Power
	Basic frame and expansion frame

It provides power supply for all the other boards in the frame. Each UPWR occupies two slots-in front slots 17 and 18 or back slots 19 and 20 of each frame.  

The ALUI collects the information of the UPWR through the serial cable embedded in the backplane, and drives the indicators on the ALUI to indicate the working status of the UPWR.


	Front or back board
	UPWR

	HSCI
Hot-Swap and Control Unit
	Basic frame and expansion frame

· Bridging between left and right shared resource buses, to ensure that the SMUIs in slots 6 and 8 can manage the front boards (except ALUI and UPWR) of the frame. 

· Switching of Ethernet buses in the frame. 

· Board hot swap control. 

· Board power-on control. 

· Providing two pairs of heartbeat detection interfaces for the SMUI and HSCI. 

· Providing a 10/100 Mbit/s auto-sensing Ethernet connection between the active and the standby SMUI. 

· Providing six external FE interfaces. 

The HSCIs work in active/standby mode.  


	Back board
	None

	CKII
Clock Interface Unit
	Basic frame 0

· Providing the clock signals in conformity with the specifications of BELLCORE GR-1244-CORE stratum-2 clock, and ITU-T G.812 Type II clock. 

· Supporting Synchronization Status Message (SSM) function in conformity with the ITU-T G.781 recommendation. 

· Its external synchronous clock interface complying with the requirements of the ITU-T G.703 and ITU-T G.704 templates. 


	Back board
	None


6.4   Services

i. Voice Services

ii. IP Centrex Services

iii. Multimedia Services

iv. IPN Services

v. IN Services

vi. Value Added Services 

6.5   Functions

i. Support for Multi-Country-Code and Multi-Area-Code Functions

ii. Support for Multi-Signaling-Point-Code Function

iii. Support for Dual-Homed Bastion Host Function

iv. Support for Gateway Office Functions

v. Support for IP Supermarket Function

6.6   System capacity

	Item
	Specification

	Maximum number of supported TDM trunks
	360,000

	Maximum number of supported gateways
	2,000,000

	Maximum capacity of supported black and white lists
	1,000,000

	Maximum capacity of supported external prepaid card numbers
	1,000,000

	Maximum number of supported subscribers
	POTS subscribers: 2,000,000

	
	V5 subscribers: 2,000,000

	
	IPN subscribers: 200,000

	
	IP consoles: 100,000

	Maximum number of supported multimedia terminals
	SIP terminals: 2,000,000

	
	H.323 terminals: 1,000,000


6.7   Protocol processing capability

	Item
	Specification

	Number of supported local signaling point codes
	16

	Maximum IP signaling bandwidth
	4 x 100 Mbit/s

	Maximum number of supported 64-kbit/s MTP links
	1,280

	Maximum number of supported 2-Mbit/s MTP links
	80

	Maximum number of supported M2UA links
	1,280

	Maximum number of supported M3UA links
	1,280

	Packet dispatch ability of a single IFMI board
	20,000 packets/second

	SIP session holding capability of a single MSGI board
	16,000

	H.323 call holding capability of a single MSGI board
	6,400

	Number of SCTP associations of a single BSGI board
	128

	Capability of SCTP associations of a single BSGI board
	1,500

	RADIUS authentication capability
	1,000 times/second

	RADIUS accounting capability
	1,000 times/second


6.8   Bill processing capability

	Item
	Specification

	Bill buffering capacity of the service processing module
	192 Mbytes

	Bill transfer capability of the service processing module
	120 bills/second

	Bill storage capacity of the iGWB
	73 Gbytes

	Bill transfer capability of the iGWB
	4,000 bills/second


Summary


[image: image9]
· SoftX3000 uses the following protocols: SIGTRAN, MGCP, H.248, H.323, SIP and ISUP.

· SIGTRAN protocol group is used when SoftX3000 is interconnected with PSTN, over which the ISUP protocol is borne. MGCP and H.248 protocols are used for interconnection with various MGs. H.323 and SIP protocols are used for interconnection among SoftSwitch devices, and meanwhile, H.323 can also be used for interworking with H.323 media terminal, while SIP can be used for interworking with SIP terminal.

Chapter 7   UMG

7. Universal Media Gateway(UMG8900)
7.1   Functions of the UMG8900

The UMG8900 supports interworking between different bearer modes and conversion of service stream formats.  XE "base function of UMG8900"  The UMG8900 also provides service resources such as voice codec conversion, announcement playing, digit collecting, audio mixing, Echo Cancellation (EC) and Multi-Frequency Control (MFC). It serves as an important device in the core network of the CDMA at different evolution phases.
7.2   NGN Switch

[image: image17.wmf] The UMG8900+SoftX3000 combined networking built by NGN implements the traditional switching functions in U-SYS solution provided by Huawei Company. SoftX3000 implements the Soft Switch function and UMG8900 implements the user access and switch function.
Fig    {Networking of UMG8900 acting as C5 Exchange (TDM)}
7.3   Interface:

a) Broad bandwidth interface

b) Narrow bandwidth interface

c) Clock interface

7.4    Service:

a) TDM switch

b) TG function in NGN
c) AG function in NGN

7.5   [image: image18.wmf]Boards in UMG8900

OMU
：
Main control unit

NET
：
Data switch network

CLK
：
Clock unit

CMU
：
Connect management 

PPB
： 
Protocol process unit

SPF
：
Signaling process unit

TNU
： 
TDM Switch Unit





E32
： 
32×E1

2SL
：  
2×155SDH

A4L
： 
4×155ATM

HRB
：
Route transfer unit

E8T
： 
8×FE interface board

E1G
： 
1×GE interface board

VPU
：
Voice Process unit

SRU
：
Shared  Resource unit

FLU
：
Front Cascading Unit

BLU
： 
Back Cascading Unit

[image: image10.emf]
7.6   Boards And Their Functions
The involved boards can be divided into seven categories according to their functions:

1. Equipment and resource management unit (FOMU, FMPU , FPPB, FCMF and FCMB)

2. Service and protocol processing unit (FHRU and FSPF)

3. Switching and subtending unit (FNET, FTNU, TCLU, FFLU and FBLU)

4. Interface board (FP1H, FG1O, FS2L, FS2E, FP4L, FE8T, FE32/FT32) and backup interface board (FBGE, FBFE and FBAP) 

5. Media resource processing board (FVPU, FSRU and FECU)

6. Clock board and clock drive board (FCLK)

7. Subscriber access module (PV8, RSP, TSS, ASL, ESC, PWX and HWC)

Question:-

For a UMG8900 single frame  ,if we need access PSTN service and ip service, which umg8900 board need configure?

Answers:-
· Equipment and resource management unit (FOMU) 

· Service and protocol processing unit (FHRU and FSPF)

· Switching and subtending unit (FNET, FTNU, )

· Interface board ( FE8T, FE32  etc )  

· Media resource processing board (FVPU )

· Clock board and clock drive board (FCLK)

· Subscriber access module ( RSP, TSS, ASL, ESC, PWX)

Chapter 8   MRS
8. MRS6000(Multimedia Resources Server)

Under the control of SoftX3000, MRS6000 provides

medium resource to packet network. Unlike the traditional

packet peripherals (IP) based on circuit

technology, MRS6000 is directly based on packet

technology and eliminates the coding/decoding conversion

of from TDM to IP, resulting in high quality
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medium flow on IP

[image: image11.emf]
8.1   Cards
1. SCCII

2. MPCII

3. S3000

etc

Chapter 9   Signaling Gateway
9. SG7000(Signaling Gateway)

Besides built-in signaling function in TMG, SG7000 as

independent signaling gateway is also available to

fulfill the inter-working between PSTN network and

NGN so as to cooperate with the softswitch and other

IP-based database equipment (e.g. IP-HLR, IP-SCP

and IP-SMSC). It provides up to 5120 64K links and

built-in STP function.
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Summary

· Rack specifications: 600*800*2100mm (W*D*H).

· Process capacity: 5120 64Kbps links or 640 2Mbps links at 0.95 erl/link.

· Reliability design: Totally distributed process, 1+1 redundancy or load sharing and hot swappable.

· Interface: E1/T1 and FE.

· Protocol supported: SIGTRAN (M3UA/M2PA/SCTP) and SS7.

· Multiple OPC's support.

· Built-in STP.

· Signaling trace analyzer function.

· Mini TMG8010 with 32E1

Chapter 10   TMG

10. Trunk media gateway TMG8010

Locating at the edge access layer, TMG8010 acts as

media gateway to enable inter-working between PSTN

[image: image21.emf]and NGN network with outstanding QoS guarantee.

TMG8010 implements the coding/decoding between

the voice traffic flow carried in IP packet network and

the PSTN circuit voice, packing/unpacking and delay

jitter removal. Its built-in signaling gateway helps to

implement the coding/decoding of SS7 and voice flow

simultaneously.
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Fig. Large TMG8010 with 128E1
Chapter 11   AMG

11. (Access Media Gateway)
· It belongs to the media access layer, which converts

messages formats to those that can be transmitted through

the IP network. In another word, it supports simultaneous

· access of voices or voice data.
· It is oriented to telecom carriers and Intranet users.
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11.1   Hardware System-Other Boards

1
PWX: Board for power distribution, only available for AMG5320.

PWX supplies power for the circuit boards In a whole frame. The standard configuration is two PWXs working in the load-sharing mode. However, single PWX configuration is allowed when there is interframe power assistance.

2
TSS: POTS and ISDN line test boards.

Conduct such operations as subscriber circuit

check, connection and test in coordination with

the PVM board.
3
ASL: Analogue subscriber line board. It offers the

POTS subscriber port.

There are two types of ASL:
 ASL and A32,which respectively provide  16 and 32 subscriber ports.
11.2   Summary

AMG5000 is one of the major components for constructing

the IP access network and NGN network, which is at the

access layer of the network.

At present, the maximum number of ports supported by 

      AMG5000 is 2112

Major protocol of AMG5000: MGCP and H.248.

The major boards of AMG5000 are TSS, ASL and PVM.

The major users of AMG5000 are dense access users of a

community, Intranet users and IP telephone supermarket users.

Chapter 12   COMMANDS

12. Commands

 Column 1       
Column 2

Column 3

Column 4              

 LST N7LNK

ACT M2LNK         
ACT M3LNK          
ACT MGW               

 ACT N7LNK

DSP BILMTR         
DSP BILPOL         
DSP BRD               

 DSP BRDINF
DSP BVER           
DSP CINFO          
DSP CLKBRD            

 DSP CLKPH         
DSP CMEM           
DSP COMM           
DSP CPUR              

 DSP CSPSRVF    
DSP CXCON          
DSP DHSTA          
DSP DN                

 DSP ENV              
DSP EPST           
DSP ESN            
DSP EXVER             

 DSP FAN              
DSP FLASHMEM    DSP FRM            
DSP GW                

 DSP H248VER     
DSP INAPOIP        
DSP IPSTAT         
DSP IUALKS            

 DSP IUALNK        
DSP IUAVER         
DSP LICENSE        
DSP LSLNK             

 DSP M2LNK         
DSP M2VER          
DSP M3DE           
DSP M3DLNK            

 DSP M3LKS         
DSP M3LNK          
DSP M3LSLNK        DSP M3RT              

 DSP M3SPMC      
DSP M3VER          
DSP MEM            
DSP MGC               

 DSP MGCPVER   
DSP MGW            
DSP MGWANRM    DSP MGWNRM            

 DSP MRCWF        
DSP MRPA           
DSP MRPACPU      DSP MRPAPAR           

 DSP MRPARES   
DSP MRPAVER      
DSP MRPAWF        DSP MTP2LNK           

 DSP MTP2LNKLB 
DSP MTP2VER       DSP N1C            
DSP N7C               

 DSP N7DLNK        
DSP N7DSP          
DSP N7LNK          
DSP N7LSLNK           

 DSP N7RT             
DSP NM             
DSP NN             
DSP NPCON             

 DSP OFTK             
DSP OFTS           
DSP TIME           
DSP TKC               

 DSP TRFTPTM      
DSP USBR           
LST ACCODE         
LST ACL               

 LST ACODE           LST ALMCFG         
LST ALMHIS         
LST ALMLOG            

 LST ALMMCT        
LST ALMMSK         
LST ALMRMK         
LST ALMSCRN           

 LST ALMSTS         
LST AMA            
LST APS            
LST ATI               

 LST AUSSIG          
LST BCPARA         
LST BCPTM          
LST BILCFG            

 LST BILMTRCT      LST BOSRC          
LST BRA            
LST BRD               

 LST CAC                LST CALLSRC        
LST CASCFG         
LST CATICVT           

 LST CATOCVT      
LST CATRNS         
LST CAUSEC         
LST CDBFUNC           

 LST CFBAR           
LST CFDATA         
LST CFPRO          
LST CHBCHG            

 LST CHGANA        
LST CHGBAND       LST CHGCHG        
LST CHGCLD            

 LST CHGCLS        
LST CHGCX          
LST CHGGRP         LST CHGIDX            

 LST CHGPRO       
LST CHGRND         LST CHGSS          
LST CIC               

 LST CKICFG         
LST CLDCFP         
LST CLDGRP         
LST CLILOC            

 LST CLKSRC        
LST CLRCFP         
LST CLRCODEC     LST CLRDSN            

 LST CNACLD        
LST CNACLR         
LST COMPTB         
LST CONADDR           

 LST CPCCFG       
LST CPUTHD         
LST CSC            
LST DCAT              

 LST DNC               
LST DNSEG          
LST ESG            
LST FECFG             

 LST FRM               
LST IGWB           
LST LDNSET         
LST M2LKS             

 LST M2LNK           
LST MGCPPARA    
LST MGW            
LST N7DSP             

 LST N7LKS            
LST N7RT           
LST NACCODE       LST OFC               

 LST OFI                 
LST PATCH          
LST PATCHVER     LST PBX               

 LST PFXPRI          
LST PFXPRO         
LST RT             
LST RTANA             

 LST SBR               
LST SRT            
LST TG             
LST TGLD              

 LST TGLDIDX       
LST TKC            
LST USBR           
LST VSBR              

 LST WCAT            
LST WEKDIS         
ADD CNACLD         CHK CHG               

 CHK DATA            
DEA M2LNK          
DSP PORT           
DSP PRALNK            

 DSP TBL             
DSP TGCALL         
DSP TGREP          
LST CSPSRVC           

 LST CSPSRVF    
LST CSPSRVM       LST CTS            
LST CUSTENT           

 LST CVTOTID       
LST CXCON          
LST CXGRP          
LST CXOCR             

 LST CXPFXPRO    LST CXSD           
LST DATAMAN       LST MTRR              

 LST N1TDM          
LST NCODE          
LST NM             
LST NP                

 LST OCXPFX         LST PCLI           
LST PCMPORT       LST PFXTOL            

 LST PLUSPAY      
LST PRA            
LST PRALNK         
LST PRECODE           

 LST PRIOR          
LST PUBPRM         
LST SGW            
LST TBL               

 LST TDPCFG         LST TGAP           
LST TGDSG          
LST TIMER             

 MOD CNACLD       
MOD RT             
RMV CNACLD         RST ALMBOX            

 RST BILPOL         
STR BILIF          
UBL N7C            
ADD CALLSRC           

 ADD CHGANA       
ADD CHGGRP        ADD CHGIDX         
ADD DCAT              

 ADD DNC            
ADD ESG            
ADD H323APP        ADD H323SYS           

 ADD H323TG         
ADD M2LKS          
ADD M2LNK          
ADD M3DE              

 ADD M3DS           
ADD M3LE           
ADD M3LKS          
ADD M3LNK             

 ADD M3RT           
ADD N7DSP          
ADD N7LKS          
ADD N7LNK             

 ADD N7RT           
ADD N7TG           
ADD N7TKC          
ADD OFC               

 ADD PFXPRO        ADD RT             
ADD RTANA          
ADD SIPTG             

 ADD SRT            
ADD TGLD           
ADD TGLDIDX        ADD VSBR              

 BLK N7C            
CRE TRFCCP         CRE TRFCLR         
CRE TRFCROBJ          

 CRE TRFIN          
CRE TRFMVA         CRE TRFOTF         
CRE TRFSID            

 DEA M3LNK          
DEA N7LNK          
DEL TRFTHD         
DEL TRFTSK            

 LST DPCFG          
LST DPTCFG         
LST DSPCFG         
LST DSRT              

 LST DST            
LST ENVALM         
LST EPICFG         
LST H323APP           

 LST H323SYS        LST H323TG         
LST M3DE           
LST M3DS              

 LST M3LE           
LST M3LKS          
LST M3LNK          
LST M3RT              

 LST MAXT           
LST MCAT           
LST MDU            
LST TRFINF            

 LST TRFRPT         
LST TRFTHD         
MOD CALLSRC      
MOD CHGANA            

 MOD CHGBAND    MOD CHGCHG       MOD CHGCLS        MOD CHGGRP            

 MOD CHGIDX        MOD CHGMODE    
MOD CHGNUM       MOD CHGPRO            

 MOD CHGRND      MOD DNC            
MOD H323APP       
MOD H323SYS           

 MOD H323TG        MOD M2LKS          
MOD M3DE           
MOD M3DS              

 MOD M3LE           
MOD M3LKS          
MOD M3LNK          
MOD M3RT              

 MOD N7DSP         
MOD N7LKS          
MOD N7LNK          
MOD N7RT              

 MOD N7TG           
MOD N7TKC          
MOD OFC            
MOD PFXPRO            

 MOD RTANA          MOD SRT            
MOD TGLD           
MOD TGLDIDX           

 MOD TRFOENT     MOD TRFOPD        MOD TRFOPM        MOD TRFSMP            

 MOD TRFTM         
MOD TSKNAME     MOD VSBR           
PING                  

 RCV ALMFLT         REL M2LNK          
REL M3LNK          
RMV CALLSRC           

 RMV CHGANA      
RMV CHGBAND     
RMV CHGCHG       
RMV CHGIDX            

 RMV DCAT           
RMV DNC            
RMV H323APP        RMV H323SYS           

 RMV H323TG         RMV M2LKS          
RMV M2LNK          
RMV M3DE              

 RMV M3DS           
RMV M3LE           
RMV M3LKS          
RMV M3LNK             

 RMV M3RT           
RMV N7DSP          
RMV N7LKS          
RMV N7LNK             

 RMV N7RT           
RMV PFXPRO        
RMV RT             
RMV RTANA             

 RMV SIPCFG         RMV SIPLP          
RMV SIPTG          
RMV SRT               

 RMV TG             
RMV TGLD           
RMV TGLDIDX        RMV TKC               

 RMV VSBR           
RST ALMCFG         RST N7C            
SET ALMACK            

 SET ALMLVL         
SET ALMRMK        
SET ALMRPT         
SET ALMSCRN           

 SET SIPCFG         
SET SIPLP          
SWP BRD            
SWP LSLNK             

 DSP TRIB           
LST DHAUP          
LST DHHCFG         
LST DHWM              

 LST DLGNUM        LST DOMAUTH       LST DPA            
LST FSFP              

 LST GRPAC          
LST HLDDIS         
LST HTRCTRL        LST HTRDESC           

 LST HTRSW          
LST ICATRNS        
LST ICXPFX         
LST IDOSMC            

 LST INAPOIP        
LST INAPTP         
LST IOR            
LST IPLIST            

 LST ISDNDAT        LST ITIMER         
LST IUALKS         
LST IUALNK            

 LST LAMPST         
LST LCGRP          
LST LICENSE        
LST LKND              

 LST LKNDIDX        LST LS             
LST LSAGENT        LST LSS               

 LST LZONE          
LST MCUCNF         
LST MMTE           
LST MPRM              

 LST MRCCFG        LST MRCV           
LST MRPCFG         
LST MRSRT             

 LST MSBR           
LST MSGCVT         
LST MSGTONE       LST MSN               

 LST MSRT           
LST MTRPLS         
LST MWNSRV         LST NMCICD            

 LST NMCICR         LST NMCRT          
LST NMDRT          
LST NMGAP             

 LST NMIDEST       LST NMODEST       
LST NMRES          
LST NMSRT             

 LST NMTMP          LST NMTONE         
LST NN2TN          
LST NPCON             

 LST NRMDIS         LST NUMCHG         
LST ONID           
LST OWSBR             

 LST PDBALMMSK LST PDBALMTHD  
LST PFXOCR         
LST QOSI              

 LST RACF           
LST RACFSEG       
LST RCIPPRT        
LST RIND              

 LST RLSMOD        LST RMANA          
LST RMDEV          
LST SBRSTA            

 LST SCCPDSP      LST SCCPGT         
LST SCCPNGT       LST SCCPSSN           

 LST SCPADDR      LST SCPCFG         
LST SCPMAP         
LST SCTPPARA          

 LST SCTPPORT    LST SHF            
LST SHLRCFG        LST SHLRGRP           

 LST SHLRLA         
LST SHLRRA         
LST SHLRSRVC     
LST SIPCFG            

 LST SIPLP          
LST SIPTG          
LST SK2EC          
LST SOCF              

 LST SPDNC          
LST SPTONE         
STR N7COT          <NULL>                

(Result number = 479)

Chapter 13   Conclusion 

13. CONCLUSION
Over the last several years, a number of the major network operators have put in place network upgrade plans to implement next generation networks (NGN). Some market analysts now predict that the entire Public Switched Telephone Network (PSTN) will evolve into an NGN over the next 10 years or so. Technological change is happening very quickly, underscoring the need for policy and regulation to be based on principles that support consumer interests, such as competition policy, not on specific technical aspects of networks.  However, in order to develop competition policy that is effective, some knowledge is required about evolving network technology, in particular where there is a potential for anti-competitive activity. Therefore, it is important for policy makers and regulators to be aware of the potential of NGN and what is happening internationally as well as domestically so that they are able to respond in a timely and effective manner.


Even though there is no universal and precise definition of NGN at this early stage of deployment, NGN could be defined as all-IP or packet-based integrated networks. In a NGN environment, applications and services will be separated from the transport network and all kinds of applications and services such as voice, data and video can be organized into packets and delivered on an integrated IP network. 
There are several kinds of forces driving the deployment of NGN, including structural changes taking place in ICT (Information and Communication Technology) markets, changes in services and uses, and technical evolution. Among these, the most significant catalyst for the deployment of NGN is the technical and market development in the area of IP, including broadband and VoIP, which present opportunities for new capabilities for users and revenues for service providers. At the same time they pose challenges to incumbents who do not respond to the changing conditions and thus who risk losing some of their market and revenue. 

Service providers are engaged in a singular race to offer a variety of new revenue generating services given the saturation in the growth of the legacy voice services. The equipment vendors and system integrators at the same time are as well looking at new services that would drive their business with the service providers. Besides, the end users are looking at services and solutions that would make them function effectively in a globalize and competitive business environment. However, the transformation to NGNs would be more of an evolution than a revolution as service providers are cautious over any potential technical obstacles associated with NGNs. In addition to that, the economic outlook is another factor restraining a rapid evolution of the industry.

Eventually all the legacy networks will incorporate soft switches in their transformation to NGNs. Exactly how long it will take for this transformation will largely depend on the emergence of a foolproof NGN which can provide even better, if not equal, performance than the legacy circuit switched networks.
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1	Rack specifications: 620*483*590mm (W*D*H).


2	Reliability design: 1+1 redundancy for main process board, online software patching, all boards are


hot swappable.


3	Processing capacity: 3840-channel 4	VoIP/FoIP per frame.


5	Interface: STM-1, E1, T1, FE/GE,ATM STM-1/E3 and POS STM-1.


6	Protocol supported: H.248, MGCP, H.323, M2UA,IUA, V5UA, R2, PRA and SS7.


7	Built-in SG.


8	PBX access using R2 and PRA.


9	Unified port for RAS and VoIP/FoIP.


10	Hair pin connection.


11	Configurable Jitter buffer, VAD, CNG, EC, advanced


mute detection and codec's (G.711A, G.711_, G.


723.1, G.729A, T.30 and T.38).
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Summary





Rack specifications: 600*800*2200mm (W*D*H).


Process capacity: 16Million BHCA, 2Million subscribers/360000 trunks.


Carrier class reliability design: 1+1 redundancy for major components, online software patching, hot swappable and Availability: 99.99983%.


Protocol supported: H.248/MGCP,SIP/SIP-T,H.323,


BICC,M2UA, M3UA, IUA, V5UA, RADIUS, SS7,


R2, PRA and INAP.


Built-in SG and MRS (Media resource server).


Built-in SSP with CS2 capability.


Class 4 application with gateway functions such as authentication, charging, black/white list and equal access.


Class 5 applications with PSTN, IN and value-added services.


IP Centrex and multi-media services.


Multi-area code.


3rd party API support based on SIP and PARLAY.


Dual homing.








1	Rack specification: 483*305*578mm (W*D*H).


2	Capacity: support 18,000 G.711 voice stream or 2,	880 G.729 voice stream, Support 48 hours G.729 announcement or 6 hours


G.711 announcement


3	Ports: FE/GE


4	Protocol: MGCP and SIP.


5	Codec supported: G.711, G.723.1, and G.729AB.


7	Tone/announcement playing, IVR (inband 8DTMF	detect and generation compliant with RFC-2833), N-way conferencing, Voice recognition ASR/ Syntax transform, Text to speech, Unified Messaging/


8	Voice Internet/Mail, Multimedia record & playback.


9	Up to 96 participants per conference.








Rack specifications: AMG5160:430*530*310mm


Serialized 80/160/320/1216 port integrated broadband/narrowband access.


Reliability design: 1+1 redundancy for main process


board, hot swappable.


Interface: FE/POTS/ISDN/AT0/ADSL/VDSL/G.


SHDSL.


Protocol: MGCP/H.248.


Configurable Jitter buffer, VAD, CNG, EC and


codec's (G.711, G.723, G.729 and T.38).


Subscriber line testing (Internal and external).








Summary


Rack Specification: 600*800*2200mm (W*D*H).


Processing capacity: Up to 70,000 VoIP/FoIP channels


and 360,000 TDM trunks.


Reliability design: 1+1 redundancy for main process/


service board, online software patching, hot


swappable.


Interface: E1/T1/STM-1, FE/GE, ATM STM-1/E3


and POS STM-1/STM-4.


Protocol supported: H.248, PRA, R2, SIGTRAN


(M2UA, IUA, V5UA), and V5.


Configurable Jitter buffer, VAD, CNG, EC and


codec's (G.711, G.723, G.726, G.729, T.38).


Configurable as multi access AMG (POTS, ISDN,


ADSL, VDSL, G.SHDSL) and TMG.


Built-in SG.


PBX interface via PRA and R2.


Local TDM switching function.
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