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ABSTRACT

From 1990s, IP technology, especially Internet, has been developed rapidly and
data service has become the dominant one in networks. Also, the transmission and
service in Internet has stepped into that of in telephony networks, too. The barrier
between traditional telecommunication networks and computer networks has become
not so distinct. Communication networks have been developed very rapidly and
contents of service have been varying continuously. NGN was put forward in this
background. IP was utilized as its key technology in its network layer and some other
technologies in Internet were applied too. In addition, it took the ripe network
management technology in traditional telecommunication networks, thus integrating
the advantages of traditional telecommunication networks and Internet together and
making a kind of manageable networks. Soft-switching is the key technology in NGN.
Here, traditional gateways are separated into Media Gateways MGW and Media
Gateway Controllers MGC . Thus, the controlling is integrated into the networks.
Media Gateway Controlling Protocol H.248 was born in 2000 under this background
and developed step by step. It is the standard for the communications between MGC
and MGW and MGC controls the services on MGW according to this protocol.
Recent two years, several big domestic R & D centers were busy with the relevant
implementing tasks with H.248. However, the outcomes were not so satisfactory.

Towards the above status, based on the full and detailed introduction of the
important concepts of H.248, such as Termination, Context, Command, Descriptor
and Package, Transaction and Message, this thesis discusses the key appliance points
of the protocol deeply. Also, we introduce our specific design method of
implementation of H.248 in next generation networks (CDMA2000 core networks)
according to the “3GCN” project in ZTE.

In the thesis, we discuss the construction of software modules in details in the
project and analyze the design of particular processes in H.248 module, including
relevant important data structures, algorithms and processing procedures. From these,
readers can understand the details about the design explicitly. In Chapter 5, based on
the testing outcome the author attained in the real network circumstances, we can
demonstrate the final success of the scheme. This accomplishment has filled the blank
area in this field at home. In addition, with the combination of the other techniques,
this success has made ZTE's soft-switching products the leading ones in China and
even all around the world. It will definitely improve the world’s research and design
of NGN, and a new tide of concerning NGN’s appliance will emerge throughout the
world.

Keywords. H.248, Media Gateway, Media Gateway Controller, NGN, soft-switching



L L s 4

2. e e erae e 6
2 2 e e aae s 14
3.1 AL-MOSE-ONCE e s 23
G S 25
3.3 AG e ————— 27
B4 AG e 29
A1 3BGCN e e 32
A2 H.248 e 33
A3 H.248 e ———————— 35
44 TTM MGW 39
45 TTM MGW 40
46 TTM MGW 41
47 TTM MSCE 42
4.8 MGW e 50
o J01 ST 54
B 2 e 56
53 MSCe H248 56
54 MSCe H248 57
55 MSCe H248 57
5.6 MSCe H248 58
57 MSCe H248 58
5.8 MSCe H248 59
59 MSCe H248 59
5.10 MSCe H248 59
2.1 H.248 e 10
2 2 e e e e sree s 12



H.248

AG
AP
CA
CC
CDMA
DB
HLRe
ID

IP
ISUP
M3UA

MEGACO
MG/MGW
MGC
MID
MRFP
MSCe
NGN
oMC
PSTN

4

Access Gateway

Application Programming Interface

Call Agent

Call Control

Code Division Multiple Access

DataBase

Home L ocation Register Emulation

Identifier

Internet Protocol Internet
ISDN User Part ISDN

SS7 Message Transfer Part 3 (MTP3) User Adaptation layer

SS7 (MTP-3)

Media Gateway Controlling

Media Gateway

Media Gateway Controller
Message |dentifier
Multi-Media Resouce Function Processor
Mobile Switching Center Emulation
Next Generation Networks
Operating and Managing Control
Public Switched Telephone Network
Radio Access Network
Real-time Transport Protocol
Service Controlling Function
Stream Control Transmission Protocol
Service Data Function
Service Controlling Point Emulation
Session I nitiation Protocol
Time Division Multiplex and Multiplexer






11 NGN

1876
20 90
50 10% 25% 40%
20 90 WWWwW
Internet 1P 6 12
CPU 18 15 3
100
1P Internet
Internet
1999 2003 Internet
362% 41.89% Internet E-mail
3 P 1/4
Internet
P
IP
Internet
I nternet
Internet IP



H.248

NGN
NGN
NGN IP
NGN
NGN
IP IP
IP
NGN

IP

NGN
12

Gateway

MGW Media Gateway
MGC Media Gateway Controller
PSTN IP



MGC
MGC

MGC MGW MGW

2000 ITU-T 16

H. 248

SIP H. 323

NGN

NGN

13

11

H.248

H.248

NGN

NGN

MGC

H 248

H.248



H.248

H.248

H.248
H.248 CDMAZ2000
H.248 CDMAZ2000

11




3GCN H.248

NGN



H.248

21 H.248

H.248

H.248

MG

MG

H.248
e
L
21
MG MGW
T.120
/
MGC

/ /1P
2.1
LKL
] \ Hus
u.::u 1"‘_ ™ ~
-, H.245 RTE
M
"
Sy
ik
13
RTP
MG
MG
IVR




3 SoftSwitch
4 Trunk
5 Stream
6 Events
MGC MG
MG
7 Signals
MG
Hookswitch
8 Descriptor
9 Wildcard
10 Termination
13 ” M G
11 Context

T1

MG

MGC

Tone

“ CHOQOSE”
“ CHOOSE”
“ ALL”

modem

El

“ ALLH

D0

] ALLH



H.248

Null
12 Command
(
13 Transaction
MG MGC
Action
14 Request Reply
MGC MG
2.2
221
Context
ContextID Topology)
Indicator for Emergency Call
Topology) /
Priority MGC MG

Null

Priority



MG

MG MG
222
MG
MG TerminationlD
Property
Descriptor
TDM MG
RTP MG
TerminationlD TerminationlD MG
TerminationlD MG
TerminationlD TerminationlD
TerminationlD
Wildcard “ ALL” “ CHOQSE” “ ALL”
“ CHOOQOSE” MG MGC
MG
MG
“ " Root
MGC

Add



H.248

2.3
8 ( )
/
MGC MG MGC
MG Notify  ServiceChange
Notify MG MGC ServiceChange MG
MGC 2.1
2.1 H.248

Add Add Add
Modify Modify
Subtract Subtract

Subtract
Move Move
AuditVaue AuditValue
Auditcapabilities Auditcapabilities
Notify MG Notify MGC MG
ServiceChange | MG ServiceChange MGC

MG
ServiceChange MGC
MGC MG
MGC ServiceChange MG
MGC MGC ServiceChange MG

10




TerminationID TerminationlD
TerminationlD

2.4
Property Events Signals Statistics
MG MGC
Packages
Parameter Id
Propertyld Eventld
Signalld Statisticsld Parameter|d
MGC

(1

Propertyl D

11



H.248

2.2

2.2
Modem modem
Mux Mux
Media
TerminationState
Stream remote/local/local Control
Loca MG
Remote MG
L ocal Control MG MGC
Events MG
EventBuffer EventBuffer MG
Signals
Audit Auditvalue  Auditcapabilities
Packages AuditVaue
DigitMap MG
ServiceChange ServiceChange
ObservedEvents Notify AuditVaue :
Statistics Subtract  Auditvalue  Auditcapabilities
Topology
Error

Notify

DescriptorName=<somel D>{ parm=value, parm=valuell.}




Fully specified Underspecified

Overspecified
1)
2) “ CHOOSE”
3)
Audit
Subtract Audit
Audit
2.5
251
MG MGC Transaction Transaction
TransactionlD
Transaction Action Action
MGC MG
2.2
TransactionRequest TransactionReply
TransactionPending TransactionRequest
TransactionRequest TransactionReply

TransactionReply TransactionPending

13



H.248

TRANSACTION=x
ACTION]
COMMANDI
COMMANDS
ACTION2
COMMANDI
ACTIONS

COMMANIDI

COMMAND3

2.2

COMMAND?2

COMMANDA4

COMMAND?2

TerminationlD

TerminationlD TransactionReply
TerminationlD
TransactionReply TransactionRequest
TransactionReply TransactionRequest
TransactionReply TransactionPending

14

Error




252

2521 Transaction ID

TransactionlD TransactionlD
TransationRequest ~ TransactionlD TransactionReply
Error TransationRequest TransactionlD

TransactionlD O

2522 Context D

ContextID ContextID MG MG
Transaction MGC MG

ContextID MGC

13 ” N ul |

MGC “ CHOOSE (%)" MG

MGC “ ALL” MG
13 A L L ”

MGC “ CHOOSE” "ALL" ContextID
253 API

API API
Transaction

25.3.1 TransactionRequest

TransactionRequest

TransactionRequest

TransactionRequest(Transactionl D {
ContextlD { Command ... Command},

ContextID { Command ... Command } })

15



H.248

TransactionlD
TransactionRequest TransactionReply
TransactionPending
ContextlD
ContextlD  TransactionRequest
Command 2.3

25.3.2 TransactionReply

TransactionReply TransactionRequest
TransactionReply

TransactionRequest TransactionReply
TransactionRequest

1 TransactionRequest
2 TransactionRequest

MG

TransactionReplyt
TransactionReply (TransactionlD {
Contextl D{ Response ... Response},

ContexID {Response ... Response} })

TransactionReply TransactionlD TransactionRequest
TransactionlD

16



ContextID

ContextID “ ALL” * NULL”
Response Error
Transactionrequest “ Optiona”

25.3.3 TransactionPending

TransactionPending Transaction
Transaction
TransactionRequest
TransactionPending
TransactionPending (TransactionID {})

TransactionPending TransactionlD
TransactionRequest TransactionlD
“ NormaMGExecutionTime” MGC MGC MG
TransactionReply “ NormaMGCExecutionTime”
MGC MG MGC TransactionReply

TransactionPending
Pending TransactionRequest
TransactionPending
TransactionPending

2.6
Transaction
/ /
MID Messageldentifier MGC MG
H.248 MG MGC
MID
H.248 1

17



H.248

Transaction
X TransactionRequest
A B C Y TransactionRequest A C
Z TransactionRequest B L
TransactionRequestD M TransactionRequest E N

TransactionRequestD E

2.7

H.248 H.248

H.248

18



H.248

H.248
H.248
H.248
MG MGC
Transaction
IP UDP
API
H.248 IP/UDP H.248
3.1 H.248
H.248 H.248
H.248
H.248
P
H.248
H.248
253
H.248 H.248
H.248
MEGACO/1 [123.123.123.4]:55555 Transaction = 10003 {
Context = ${
Add = Ad444,
Add = ${

Media{

19



H.248

Stream =1 {
Local Control {
Mode = ReceiveOnly,

nt/jit=40 ; in ms
}l
Local { v=0c=IN IP4 $ m=audio $ RTP/AVP 4
a=ptime:30 v=0 c=IN 1P4 $ m=audio $ RTP/AVPO

}
}
}
}
)
H.248
RTP
MID
“ MEGACO” “ Media Gateway Controlling”
H.248 “r H.248
H.248
“r “ MEGACO’ MID
IP o
“ [123.123.123.4]:55555" MID
“ Transaction”
“ “ Transaction”
TransactionID “
Action Action

Action
“ Context”



Action “ " “ Context”

ContextlD MGC MG
MG ContextID D “$
* choose’ " “{”
Action
Action
“ Add” oo e
TerminationlD Action
“ Ad444° TerminationlD “ 9y
RTP TerminationlD TerminationlD
Terminationl D “
“ Media’
[1]
H.248
_ " H.248
H.248
3.2 H.248 |P/UDP

3.2.1 At-Most-Once

H.248 UDP

MG
Add “ At- Most-Once”

21



H.248

Transaction TransactionReply
Transaction TransactionRequest
Transactionl D MID TransactionReply
TransactionlD TransactionlD
Transaction
TransactionReply TransactionlD
TransactionRequest Transaction
TransactionlD TransactionRequest
Transaction 324 TransactionPending
3.1
— LONG-TIMER
LONG-TIMER Transaction
Transaction
LONG-TIMER
“ Response Acknowledgement”
Transaction
TransactionlD LONG-TIMER

TransactionRequest

22



TransactionRequest

TransactionRequest

3.2.2 TransactionlD
3.22.1 TransactionlD

TransactionlD
MG
MG

TransactionRequest

4

TransactionReply

TransactionlD

TransactionRequest

TransactionlD

3.1 At-Most-Once

32

MGC

TransactionRequest

MGC

23



H.248

MG TransactionlD
Transactionl D
MGC MID
Transaction TransactionlD
MG TransactioniD  MID Transaction
3222
“ ” Response Acknowledgement
Parameter “ Transactionl D " confirmed
transaction-id ranges TransactionlD “
TransactionlD ” Transaction LONG-TIMER
TransactionlD Transaction
¢ TransactionIlD ? MG MGC
TransactionReply LONG-TIMER MG

“ TransactionIlD
TransactionID  TransactionRequest
3.2
“ Response Acknowledgement”

“ TransactionlD
LONG-TIMER

24



TransactionlD

Transactionl D

TransactionlD

At-Mogt-Once

3.2
3.23
Transaction
TransactionReply
Transaction Transaction
LONG-TIMER

25



H.248

324
Transaction Transaction
Transaction
Transaction
TransactionPending Transaction
TransactionRequest Transaction

TransactionPending
TransactionPending

TransactionRequest Root
“ ProvisionalResponseTimerValue’
TransactionRequest TransactionPending
TransactionRequest
TransactionPending TransactionReply

TransactionPending

TransactionReply “ immAckRequired”
TransactionRequest
TransactionReply TransactionPending
At-Most-Once

IP/UDP H.248

3.3 H.248

H.248 MGC
MG
MGC MG

26



H.248

331

H.248
3.3

E K 15X -
_ epl
(TIA lge
L‘l-Lq-" =1 wed il 1 HE
| Add=Ueer?, Add=} N: SendRe
= a1ve | - = Pepote sdpl
-
i
-l
Fod oG al frl
-
i Fodi des lzrt rt e ":.I.
Nod F=FTF |[FErmnie -Ii:
il
2 EVEE
[
L . Ty
-.|_| Ho J DAl i -
k _':I'-;-.Ir

a7

User L EDQzer 20 0E -

33 AG

H.248 MGC MG

27



H.248

1) MG1 Userl
MGC
2)MGC MG1 Reply
3) MGC MGl Modify MG1
MG1 cg/dt dd/ce
al/fl
4HMG1 MGC Reply
5) MG1 Userl MG1 MGC
Notify MGC
6) MGC MGl Reply
7’ MGC MG1 Add MG
Userl termination  RTP termination
ReceiveOnly
8) MG1 Add RTP RTP1
RTP1 IP
9 MGC MG2 Add MG2
User2 termination  RTPtermination
RTP
10) MG2 Add RTP RTP2
RTP2 |IP
11) MGC MG2 Modify MG2
12) MG2 MGC
13) MGC MGl Modify Userl
RTP
14) MG1 MGC Reply
15) MG2 User2
MGC
16) MGC MG1 Reply
17 MGC MG2 Modify MG2

28

Notify
Digitmap
al/on
context context
RTP Mode
MGC Reply
RTP
context context
Mode SendReceive
MGC Reply
RTP
alri
RTP1
Notify
User2 a/on



a/fl

18) MG2 MGC Reply
19) MGC MG1 Modify Userl signal{}
RTP1 Mode SendReceive
200 MG1 MGC Reply Userl  User2
Userl User2 RTP
RTP termination
RTP
3.3.2
34
MGl Moo e
Uzerl Ellger? oMl iEH
FEHL | (1Neti f, _[nrr ral fon) .
(Z2)Eeply
[ (3 ¥odi Fy=lUgerZ 137 ca/bi )
.
(4] Repl v
-'l: £l Sub=llzerl, Sub=RTP =t Ll deply
(f)Reply istatistics] -
T2 Modi £y [E:al fof) (9)Noti fy [0E :al /on) H
LE ) Reply - ——
L10) Reply
-
(11 ) 5uk=U=er?, Sub=RTP
_ (1Z)Reply [statistics]
(13)Nodify {E:al /of] -
- 114 Reply
34 AG
1) MG1 Userl Notify
MGC
2) MGC MG1 Reply

29



H.248

3) MGC
4) MG2
5) MGC
6) MG1

7) MGC
8) MG1
9) MG2
MGC
10) MGC
11) MGC
12) MG2
13) MGC
14) MG2

MG2
MGC
MG1
MGC

MG1
MGC

MG2
MG2
MGC
MG2
MGC

RTP

H.248

34

UDP

30

Modify MG2  User2 cg/bt
Reply
Subtract Userl RTP1
Reply MGC
Modify MGl Userl al/of
Reply
User2 Notify
Reply
Subtract User2 RTP
Reply MGC
Modify MG2 User2 al/of
Reply
RTP
H.248
H.248
H.248
H.248
H.248
IP



At-Most-Once

31



H.248

H.248 CDMAZ2000
H.248
H.248
3GCN-MSCe CDMA2000
MSCe H.248
4.1 3GCN
3GCN 41

’ .- ~_ v

M sce [SPT[ wsce e

[iHaes hoasi Y
T P —
M GW/MRFP —— M GW/M RFP

i v

-
-
-
-
-

v
! v
J 1

RAN RAN

4.1 3GCN

MSCe Mobile Switching Center Emulation  3GCN

MGW RAN PSTN PLMN
MSCe
MSCe MSCe SIP-T MSCe MGW
H.248 MGW MSCe
MGC
MGW Media Gateway RAN PSTN

32



PLMN

MGW
MRFP Multi-Media Resouce Function Processor
HLRe Home Location Register Emulation
MSCe MGW
MRFP 2G HLR
IP
SCPe Service Controlling Point Emulation
SCF SDF
SMS
3GCN CDMA
All-IP MSC MSCe MGW
MRFP NGN
42 3GCN—MSCe H.248
3GCN MSCe MGW H.248 H.248
SCTP/IP M3UA/SCTP/IP H.248
4.2 SCTP  M3UA/SCTP
MSCe MGW
H.248
M3UA SCTP

SCTP

IP

DataLink Layer

4.2 H.248

MSCe H.248 H.248 MSCe

33



H.248

H.248
MGW

MGW
MGW
1 MSCe H.248
H.248 MSCe
MSCe
CcC CC
CcC
CC
M3UA/SCTP SCTP
M3UA/SCTP SCTP
H.248
MGW
H.248 3GCN
H.248
H.248
OoMC DB
4.3 H.248
H248 TTM H248 CA
H.248
H.248 CA
CA

H.248

H.248

H.248

H.248

H.248
H.248

4.3

TTM CA
MGW  H.248
TT™M

TT™M

MGW



CA H.248 CC

H.248 TT™M TT™M
H.248 MGW CA
TT™M CC
CC CA Veinu 4.3
Veinu
A TUP/ISUP/SIP-T
RAN _ _ cc _ . PSTN/Legacy/
External
Y
VEINU
4
H248CA |« >
Y
4
OCM ~—» H248TTM |= » DB
Y
v
SCTP/M3UA
Y

MEGACO/H248
A 4
e

4.3 H.248

TT™M SCTP
TT™M M3UA
TT™M CA

TT™M OoMC



H.248

TT™M DB
CA DB
CA CC

43 TTM

MSCe H.248 TT™M

MGW H.248 TT™M
M3UA  SCTP
At-Most-Once
IP

431 TTM

H.248 IP TT™
At-Most-Once

MSCe
MGW
MGW MSCe
MGW
MGW MGW

432 TTM MGW

TT™M MGW H.248

36

MGW

MSCe
CA

H.248

MSCe

4.6.4

4.6.4



TransactionReply

TransactionResponseAck TT™

TransactionRequest
MSCe

MSCe

MGW
MGW
TT™M

MGW

MGW
TransactionlD TT™M
TransactionReply

TT™ MSCe

TransactionRequest

TransactionPending

At-Most-Once TTM
MGW
MGW
MGW
MGW TTM
MSCe H.248
H.248
MGW H.248
MGW
TTM
MGWID
MSCe
MSCe

MGW

37



H.248

TransactionResponseAck TT™M
TransactionPending
MGW MSCe

TransactionResponseAck
TT™ TransactionReply MSCe
TransactionID
4.4

38

MGW

MGW



Y

Y

TransactionPending

4

TransactionlD
MGWID

TransactionRequest

TransactionResponse- - - Transaction
Ack ransactionRequest Reply
Y
y
Y D At-Mosgt-Once
MGWID TransactionRequest
TransactionReply
Y
TransactionReply
TransactionlD
LONGTIMER
A
MGW
y
Transaction-
ResponseAck
'/
Transaction- TransactionRequest Transaction-
Pending Reply
44 TTM MGW
433 TTM MGW
MGW TT™M

39




H.248

Actions MGW
Error
CA CA TT™
45
™
Y
H.248
MGW ‘ MGW
H.248
A4
CA
45 TTM MGW
434 TTM MGW
MGW TT™
Actions Error
CA
CA
4.6

Error



H.248
Y
CA H.248 MGW
H.248
A,
CA
46 TTM MGW
435 TTM M SCe
MSCe MGW TTM CA
CA H.248 TT™M
TransactionRequest
TransactionReply Actions
Transaction MSCe
MGW
Actions Transaction
MSCe

4.7

MGW

41



H.248

TT™

TransactionReply

TransactionReply
TransactionRequest
H.248 H.248
MSCe MSCe
MGW MGW
47 TTM MSCe
4.4
TT™M H.248
H.248
H.248
1.
31 H.248
2.
A +B =C
1] Al” 1] +” 1] Bl” 113 :”

42



H.248 H.248
31 H.248
“ MEGACO* *“ [/ 10 * [ * 1230 * [ * 123 * 7 " 123
[ ” [ 4” ““ ] ” “ 77 ““ 55555” “ Trarlmi On” ““ :” [ 10003”
13 {11
31 H.248 H.248
TT™M H.248
H.248 TT™
“A +B 7 L=
31
1] M EGACO” “ /77 1] /”
H.248
TT™M
45 CA
MSCe H.248 CA H.248 CC
H.248 MGW H.248 CC
CA
CC CA CA
H.248
H.248 MGW



H.248

CA
H.248
CA
CC

TT™M

4, TT™M

4.2

451 CA

H.248

BYTE

BYTE

BYTE

BYTE

WORD
PH248 PID_CSN

PH248_TID_ASSOCI

MC_D_SDP

CcC
TT™ CA
H.248
H.248
TT™M
TT™M
H.248 CcC
CcC
MGW
CcC CA Veinu
Veinu
CA CcC TT™
H.248
H.248
bFlag;
bCelllndex;
bRelFlag;
bCmdType;
wCrntEvent ;
tRuler;
tTidTerm;
tLocal Sdp;



H.248

PH248 CELL
BYTE bFlag;
BYTE bTidNum;
BYTE bCreateF ag;
WORD WEvent;
WORD wContextlndex;
WORD wCsEvent;
DWORD dwContextld;
CSN tH248Csan;
PH248 CELL tH248Cel[[MAX_TID_IN_CTX];
WORD wPrev;
WORD wNext;
ContextID H.248
Hash CA
46.3
PH248 CONTEXT
452 CA CC Venu
CA Venu Venu
Venu MGW

CA

Hash



H.248

Vienu

MGW

Venu

CA

MGW
Venu

Venu

CA Venu

TT™M TT™M
453 CA TT™
CA TT™M
MGW
MGW

CcC

Veinu CC

Hash Hash

Subtract CA

Hash
4.6 Hash H.248

CA

46

CA

CA
H.248
435
TT™M H.248
Notify
Venu
MGW TTM
CA
Add
4.6
CA



TT™M MGW

MSCe
Hash
4.6.1
m i=i(k)
k
1 I<ism
2 kl# k2 i(k1)# i(k2)
i=i(k) k
k
i i=i
k
4.6.2 Hash
klz k2
i(k1D)=i(k2) Hash
m i=i(k)
k 1< i< m i(k) k Hash
Hash Hash
Hash
Hash
k Hash
ik
Hash
1 Hash

47



H.248

Hash Hash
Hash
Hash
Hash Hash
Hash Hash

Hash
Hash
4.6.3 Hash CA

CA
CA
Hash Hash
Hash

wPrev  wNext

Hash Hash

ContextID
Hash ContextID

Hash

Hash

Hash

[41]

Hash

Hash
wPrev  wNext

Hash



Hash

Hash
CA
Hash CA
CA
464 Hash TTM
CA TT™ MGW MSCe
Hash
TT™ Hash
MSCe MSCe MGW
CA TT™M
Hash Hash
Hash CA TransactionlD
Hash Transaction
ID Hash
TT™M MGW
Hash
H.248 MGW Pending
MSCe
Hash TT™ CA

49



H.248

4.7 — MGW
MGW
TT™M CA MSCe
H.248
T1 T2 MGW
4.8 T1 T2
T1 T2

T2

Contextl

MGW1
48 MGW
CC MGW T1 CcC
Veinu CA CA CA
H.248
TT™M Add $ ContextlD T1

TerminationlD SendReceive T1 TT™M
H.248 H.248

MGW
MGW TTM TT™M

50



H.248 CA CA
Hash CC
Veinu T1
T2 T1 CC MGW T2
CcC Veinu CA CA
Veinu T2 T1
H.248 TT™M
Add Contextl ContextlD T2 TerminationlD
ReceivevOnly T2 TT™
H.248 H.248 MGW
MGW TTM TT™
H.248 CA CA
CcC Veinu
CcC T2 CA CA
Veinu
H.248 TT™M
Modify Contextl ContextiD T2 TerminationlD
TT™M H.248
H.248 MGW
MGW TTM TT™
H.248 CA CA
CcC Veinu
CcC T1 CA CA
Veinu
H.248 TT™M
Modify Contextl ContextlD T1l TerminationlD
TT™M H.248
H.248 MGW
MGW TTM TT™
H.248 CA CA
CcC Veinu

51



H.248

CC CA T2
SendReceive CA Veinu
H.248
TT™M Modify Contextl ContextlD
T2 TerminationlD SendReceive T2 TT™
H.248 H.248 MGW
MGW TTM TTM
H.248 CA CA
CcC Venu
H.248 CC MGW
Hash
MSCe MGW H.248
Subtract
MGW H.248
MGW
H.248
MSCe H.248 MGW
H.248
4.8
3GCN H.248
CDMA2000 MSCe H.248
H.248

TT™M CA At-Most-Once

52



Hash

TT™

MSCe

CA

MGW

TT™

H.248

TT™
CA

Hash

TT™

53



H.248

H.248

CDMAZ2000

H.248 CDMAZ2000 MSCe

MSCe

H.248
51
51
-
El El
MSCe MGW

Eth

MGW

MSCe



3 HLR

MSCe (

MGW (

VxWorks —— MSCe MGW
Windows2000 Advanced Server SP4 ——
SQL SERVER 2000 SP3 ——

5.2
H.248
H.248

5.2

MGW

H.248

H.248

TDM

55



H.248

56

MGW

LI i
R e LS L e W e
deil W

wa

15 @y
BeAssBREnS

llll__hﬁi-"'! - tad
S T e
= -
SR 1

3 4
- - L2
& - = 3
= B
= i o

—  mmea = B

I T " B R LE o —— |
e I ] B TR EEETEIET [TEEERCEECIN. T 1T ERS

H.248

H.248

HERIS BAT) X

@ MEGACOM MTP{4d4b01}
Transaction=16777335{
Context=5{
Add=TDM_211{
hediaf
Stream=1{

LocalCantrol]
Mode=SendReceive il

53 MSCe H.248

MGW MSCe MSCe
H.248



TDM _2/1 ContextiD $
SendReceive TransactionlD 16777335

2
EE T X
@ MEGACOI MTP{4D4C01} Reph=167 77 335{Context=167 7722
B{AdA=TOM_201}}
 THE
54 MSCe H.248
MGW MSCe H.248
TDM_2/1 ContextlD 16777226
ContextID MGW ID 16777335
3
HEISE B x|
@ MEGACOM MTP{4d4b01}
Transaction=167 77 336{
Context=16777226(
Topology]
TOM_2r2 * lsolate} Topaology!
TOM_2:2 TDM_2r1 Bothevay} Add=TDOM_2r2]
hediaf
Stream=1{
LocalCantrol]
Mode=SendReceivellih}
[ wE |
55 MSCe H.248
MSCe MGW
H.248 TDM_2/2 ContextID
ContextID(16777226) SendReceive TransactionlD
16777336

57



H.248

4
PEIE A X
@ MEGACOM MTP{4D4C01 Reply=16777336{Context=167 7722
BiTopology TOM_2r2 * |solate}, Topologw{ TOM_252 TOm_
211 Bothway! Add=TOM_2i2}}
 TE
5.6 MSCe H.248
MGW MSCe H.248
TDM _2/2 ContextlD 16777226
ID 16777336
5
BHR{S AL X
@ MEGAZCM MTP{4d4b01}
Transaction=16777337{
Context=16777 226
Subtract=TOM_2/1 1}
' TEE
57 MSCe H.248
MGW MSCe MSCe MGW
H.248 TDM_2/1
ContextlD 16777226 TransactionlD 16777337

58



HERIS B(I) X

@ MEGACOM MTP{4D4C01} Reply=16777337{Context=1677722
B{Subtract=TDM_201 1)

' HE

58 MSCe H.248

MGW  MSCe H.248
TDM_2/1 ContextID 16777226 ID
16777337
7

FVEEE BT x|

\p MEGACON MTR{4d4b01]

Transaction=167T7 336
Comtesds 1677 T 226(
Sublract=TOM_212])

| o WE |

59 MSCe H.248

MSCe MGW H.248
TDM_2/2 ContextiD 16777226 TransactionlD 16777338
8

HMZAM x|

@ MEGACOM MTP{4D4C01 Reply=16777338{Context=1677722
B{Subtract=TOM_2/21}

o TE

5.10 MSCe H.248

MGW  MSCe H.248

59



H.248

TDM _2/2 ContextlD 16777226 ID
16777338
TDM
H.248
MID TransactionID ContextID
Terminationl D
3.1 H.248
MSCe H.248 H.248
MGW

5.3

H.248
H.248

MSCe H.248
H.248

60



MGW
H.248

3GCN-MSCe
OMC DB

TT™M
CA

At-Most-Once

H.248

TT™

NGN MGC

H.248
UDP
At-Most-Once
ZTE
CC CA TTM
CA TTM
TT™M

CA Hash

61



H.248

62

TT™M Hash

3GCN-MSCe

NGN

NGN

MSCe

MGW

H.248

H.248
NGN

NGN
H.248

H.248

NGN



[1] C. Groves, RFC3525 "Gateway Control Protocol” 2003 6

[2] ITU-T Recommendation H.248.1 Gateway Control Protocol: Version3 2005 10

[3] H.248 2003 12 31

[4] RFC1819 Internet Stream Protocol Version 2 (ST2) Protocol Specification - Version ST2+

2000 4
[5] Rose, M. and D. Cass, RFC 1006, "1SO Transport Service on top of the TCP, Version 3", STD
35, May 1987

[6] Brander, S., RFC 2026, "The Internet Standards Process — Revision 3", BCP 9, October 1996

[7] Bradner, S., RFC 2119, "Key words for use in RFCs to Indicate Requirement Levels', BCP 14,
March 1997

[8] Crocker, D., Ed. and P. Overell, RFC 2234, "Augmented BNF for Syntax Specifications:
ABNF", November 1997

[9] Handley, M. and V. Jacobson, RFC 2327, "SDP: Session Description Protocol”, April 1998

[10] Kent, S. and R. Atkinson, RFC 2402, "1P Authentication Header", November 1998

[11] Kent, S. and R. Atkinson, RFC 2406, "IP Encapsulating Security Payload (ESP)", November
1998

[12] Postel, J., RFC 768, "User Datagram Protocol”, STD 6, August 1980

[13] Postel, J., RFC 791, "Internet Protocol™, STD 5, September 1981

[14] Postel, J., RFC 793, "Transmission Control Protocol”, STD 7, September 1981

[15] Simpson, W., Ed., RFC 1661, "The Point-to-Point Protocol (PPP)", STD 51, July 1994

[16] Schulzrinne, H., Casner, S., Frederick, R. and V. Jacobson, RFC 1889, "RTP: A Transport
Protocol for Real-Time Applications’, January 1996

[17] Schulzrinne, H. and G. Fokus, RFC 1890, "RTP Profile for Audio and Video Conferences
with Minimal Control", January 1996

[18] Kent, S. and R. Atkinson, RFC 2401, "Security Architecture for the Internet Protocol”,
November 1998

[19] Deering, S. and R. Hinden, RFC 2460, "Internet Protocol, Version 6 (IPv6) Specification”,
December 1998

63



H.248

[20] Handley, M., Schulzrinne, H., Schooler, E. and J. Rosenberg, RFC 2543, "SIP: Session
Initiation Protocol”, March 1999

[21] Greene, N., Ramalho, M. and B. Rosen, RFC 2805, "Media Gateway Control Protocol
Architecture and Requirements", April 2000

[22] R. Sparks, RFC 3515, “The session Initiation Protocol (SIP) Refer Method”, April 2003

[23] A. B. Roach, B. Campbell, RFC 4662, “A Session Initiation Protocol (SIP) Event
Notification Extention”, August 2006

[24] J. Rosenberg, P. Kyzivat, RFC 4596, “Guildlines for usage of the Session Initiation Protocol
(SIP) Caller Preferences Extention”, July 2006

[25] A. Johnston, Avaya, RFC 4579, “Session Initiation Protocol (SIP) Call Control —
Conferencing for User Agents’, August 2006

[26] J. Rosenberg, RFC 4575, “A Session Initiation Protocol (SIP) Event Package for Conference
State”, August 2006

[27] H. Sinnreich, RFC 4504, “SIP Telephony Device Requirements and Configration”, May
2006

[28] K. Morneault, RFC 4666, “Signaling System 7 (SS7) Message Transfer Part 3 (MTP3) —
User Adaption Layer (M3UA)”, September 2006

[29] G. Sidebottom, RFC3332, “Signaling System 7 (SS7) Message Transfer Part 3 (MTP3) —
User Adaption Layer (M3UA)”, September 2002

[30] L. Ong, RFC3286, “An Introduction to the Stream Control Transmission Protocol (SCTP)”,
May 2002

[31] Information technology - Abstract Syntax Notation One (ASN.1): Specification of basic
notation (X. 680) 1997

[32] Information Technology - ASN.1 Encoding Rules: Specification of Basic Encoding Rules
(BER) (X. 690) 1994

[33] 2005 9

[34] NGN 2004

[35] Andrew S. Tanenbaum Computer Networks (Third Edition) 2004 3

[36] Comer / D.E. Internetworking With TCP/IPVol  Principles Protocols and Architectures
Fourth Edition 2001 5

[37] Internetworking with TCP/IP—Design, Implementation and Internals (Volume 2) 2002 1

64



[38] Kopajtic, O., Lusa, R. H.248-implementation and interoperability issues
Telecommunications, 2003. ConTEL 2003. Proceedings of the 7th International Conference
on, Volume 2, 11-13, June 2003: 677 - 680 vol.2

[39] de Souza Pereira, J.H., Guilherme, J., Rosa, P.F. Development of MGs in a next generation
network with MEGACO/H.248 support Networks, 2004. (ICON 2004). Proceedings. 12th
|EEE International Conference on, Volume 1, 16-19, Nov. 2004: 239 - 243 vol.1

[40] Liao Wanjiun, Chang Jen-Chun, Li V O K. Application-Layer conference trees for
multimedia multipoint conferences using megaco/H.248, Multimedia, |EEE Transactions on,
Volume 7, Issue 5, Oct. 2005: 951 — 959

[41] 2000

65



H.248

66

2006 12



“ Research and Implementation of H.248” ,
2006 11

67



	封面
	文摘
	英文文摘
	论文说明：图、表清单、注释表
	承诺书
	第一章  绪论
	第二章  H.248媒体网关控制协议
	第三章 H.248协议应用研究
	第四章  H.248协议在CDMA2000中的实现设计
	第五章  H.248协议在CDMA2000中的实现成果
	第六章  总结与展望
	参考文献
	致谢
	在学期间的研究成果及发表的学术论文



