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Abstract The Session Initiation Protocol (SIP) is one of the major protocols used in call-setup
over IP telephony. The SIP-signaled calls use many-sided states according to a reguest of user. In
this paper, we suggest seven states and some events that help developers to design and implement
new applications efficiently. And they enable an object-oriented design of the system. If you design
the call-setup procedure only by the processing model suggested in RFC 3261 over commercial
network, a fatal error may occur in the system because of heavy data traffic or unpredicted exception
cases. However, according to the suggested seven states, if they are predefined events in the current
system state, the standardized processing routine is executed. Otherwise, they can be processed by the
exception routine in system. Al event processing routines are designed and implemented using Finite

State Machine (FSM).
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Figure 1: SIP session setup example with SIP trapezoid

INVITE sip:bobébiloxi.com SIR/2.0

via: SIP/2.0/UDP pc33.atlanta.com;branch=z%hG4bK776asdhds
Max-Forwards: 7¢

To: Bob <sip:bobebiloxi.coms

From: Alice <sip:alice@atlanta.com>;tag=1928301774
Call-ID: a84b4c76e66710@pc33.atlanta.com

CSeq: 314159 INVITE

Contact: <sip:alice@pc33.atlanta.coms

Content-Type: application/sdp

Content-Length: 142

(Alice’s SDP not shown)
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INFO REGISTER sip:172.19.175.174 SiP/2.0

Via: SIP/2.0/UDP 128.107.140.144:8060

0: genua<sip:1000@172.19.175.174>

From: genuax<sip:1000@128.107.140.144:8060>

4Call-ID: 8213abeed00797581353f ecdc16b32e@128.107.140.144
{CSeq: 1 REGISTER

JMax-Forwards: 70

Expires: 400

Contact: <sip:1000@126.107.140,144:8060;user=phone>
Content-Length: 0

PNFO SIP/2.0 100 Trying

Via: SIP/2.0/UDP 128.107.140.144:8060;rpon=5060;received=172.19.175.174
To: genua<sip:1000@172,19.175.174>

From: genua<sip:1000@128.107.140.144:8080>

Call-1D: 6213abeed007937581353ft ecdc16b32e@128.107.140.144

CSer: 1 REGISTER

Content-Length: 0

JINFO SIP/2.0 200 OK

Via: SIP/2.0/UDP 128.107.140.144:8060;rpont=5060;received=172.19.175.174

[To: genua<sip:1000@172.18.175.174>tag=2ce308f

From: genua<sip:1000@128.107.140.144:8080>

Call-1D: 8213aheed007975813531 ecdc16b320@128.107.140.144

CSeq: 1 REGISTER

Expires: 400
ip:10!
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2 PoC Client Originating Procedures(PoCCPSpec—COP),
POC Service Settings procedure(PoCCPSpec-CSP),
POC Session Initiation(PoCCPSpec-CSI), POC Ses

X 2 Client Enabler Implementation Statement (Control Plane)

OMA Test Results
OMA Ttem OMA Function :
Ref. |7 states| vovida

PoCCPSpec-COP-C-001 General registration to SIP/IP Core 6.1.1.1
PoCCPSpec-CSP-C-001 PoC Service Setting Procedure - initiation of SIP PUBLISH request[6.1.2
PoCCPSpec-CSP-C-002 Indication of setting results after receiving SIP 2000K response |6.1.2
PoCCPSpec-CSI-C-001 General Initiation - SIP INVITE request 6.1.3.1
PoCCPSpec-CSI-C-002 SIP Session Timer 6.1.3.1
PoCCPSpec-CSI-C-003 Pre-established Session establishment 6.1.32
PoCCPSpec-CSI-C-004 PoC Client Pre-established Session initiation 6.1.3.21

PoCCPSpec-CSI-C-005

PoC Client Pre-established Session initiation with example for
Unconfirmed Indication for originating flow

6.1.32.1

PoC Client Ad-hoc PoC Group Session and 1-1 PoC Session

PoCCPSpec-CSI-C-0 . . . 6.1.3.22
o pec €006 initiation (receiving SIP REFER request) 3
Display of indication to PoC User of acceptance/rejection of 6.13.2.2
P - P
oCCPSpec-CSI-C-007 PoC Session 61323
PoCCPSpec-CSI-C-009 PoC Client releases a Pre-established Session 6.1.32.4
PoCCPSpec-CSI-C~010 Establishment of an On-Demand Session 6.1.3.3
PoCCPSpec-CSI-C-011~015 Ad*h.of.: PoC Group Session and 1-1 PoC Session setup 6.1.33.1
(receiving request and response)
PoCCPSpec-CSI-C-016 Pre-arranged PoC Group Session setup 6.1.3.32
PoCCPSpec-CSI-C-017 Chat PoC Group Session setup 6.13.32
PoCCPSpec-CSM-C-001~003 |General Procedures - SIP INVITE/UPDATE request 6.1.4.1
PoCCPSpec-CSM-C-004~005 |PoC Client placing media on/off hold 6.1.4.2
PoCCPSpec-CSM-C-006 Lser'plane adaptaFlon- Modifying media capabilities during an 6.1.4.4
ongoing PoC session
PoCCPSpec-CSM-C-007~008 |SIP session refresh and Expiration 6.1.45
PoCCPSpec-CRS-C-001 On-demand established session 6.1.5.1
PoCCPSpec-CRS-C-002 Pre-established session 6.15.2
PoCCPSpec-CLS-C-001 ~002 Leaving a PoC session - on-demand case: Release the floor 6.16.1
and BYE
Leaving a PoC session - pre-established case: Generate SIP
PoCCPSpec-CLS-C-003 6.16.2
'oCCPSpec-CLS-C-00: REFER/ 6
. Leaving a PoC session - pre-established case: receive SIP
P - -C- 162
oCCPSpec-CLS-C-004 NOTIFY 6.1.6

PoCCPSpec-CLS-C-005

Leaving a PoC session - display information contained in SIP
NOTIFY

6.16.2

PoCCPSpec-CUO-C~001

PoC Client Adding a User to a PoC Session (SIP REFER)

6.1.7

PoCCPSpec-CUO-C~002

(N

PoC Client Sending an Instant Personal Alert (sending SIP
MESSAGE)

6.1.8
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PoCCPSpec-CUO-C-003

PoC Client Sending a Group Advertisement (sending SIP
MESSAGE)

PoCCPSpec-CUO-C-004

PoC Client Subscription to the Conference State Event Package
(sending SIP SUBSCRIBE request) for Pre-established Session

PoCCPSpec-CUO-C-005

PoC Client Subscription to the Conference State Event Package
(sending SIP SUBSCRIBE request) for On-Demand Session

PoCCPSpec-CUO-C-006

Canceling a PoC session initiation - on-demand case

PoCCPSpec-CUO-C-007

Simultaneous Session Control Procedures

PoCCPSpec-CUO-C-008

Simultaneous Session control: PoC Client Setting Session
Priority indicating with SDP attribute

PoCCPSpec-CUO-C-009

Simultaneous Session control: PoC Client handling for PoC
session locking in a particular PoC Session

PoCCPSpec-CTP-C-001~005

PoC Client invited to a PoC Session: General INVITE procedure,
Automatic Answer Mode OR Manual Answer Mode, Auto-answer,
Manual-answer, Manual-answer-override

PoCCPSpec-CTP-C-006

PoC Client receiving a PoC Session Modification Request (send
2000K after receiving UPDATE or re-INVITE)

—
PoCCPSpec-CTP-C-007~008

PoC Client receiving a PoC Session Termination Request:
On-demand case and Pre-established case

PoCCPSpec-CTP-C-009~010

PoC Client receiving an Instant Personal Alert: receiving SIP
MESSAGE, initiating 1-1 PoC session

I
PoCCPSpec-CTP-C-011

PoC Client Receiving a Group Advertisement

PoCCPSpec-CTP-C-012

PoC Session Cancel request: On-demand case (receiving SIP
CANCEL)

PoCCPSpec-CTP-C-013

Simultaneons Session Contro} Procedures

PoCCPSpec-CTP-C-014

PoC Client setting the PoC Session priority in SDP payload

PoCCPSpec-CTP-C-015

PoC Client handling for PoC session locking in a particular PoC

Session

X

3 Client Enabler Implementation Statement (User Plane)

OMA Item

OMA Function

Test Results

7 states| vovida

PoC_UserPlaneV1-UTR-C-002

Support of UDP according to rules and procedures as specified
in [RFC768].

PoC_UserPlaneV1-UTR-C-003

Handling of Port Numbers.

PoC_UserPlaneV1-UTR-C-004

Support of RTP according to rules and procedures as specified
in [RFC3550].

PoC_UserPlaneV1-UTR-C-005

Support of RTCP according to the rules and procedures speci-
fied in (RFC3550] at the minimum the reception of RTCP packets.

54

PoC_UserPlaneV1-UTR-C-006

RTCP packets only contain the mandatory parts of RTCP
(according to and procedures as specified in (RFC3550]),
which are required for that specific RTCP compound packet.

PoC_UserPlaneV1-UTR-C-007

Support of sending of TBCP messages to the same UDP port
as the other RTCP packets.

5.4

PoC_UserPlaneV1-UTR-C-008

Does not send TBCP messages as compound packets.

54

PoC_UserPlaneV1-UTR-C~009

Supports the creation, modification and/or processing of the
content in RTCP packets.

54

PoC_UserPlaneV1-UTR-C-010

To reduce potential degradation of the quality of the media
transmission, the PoC Client does not schedule transmission of
RTCP packets or TBCP messages during a Talk Burst.

PoC_UserPlaneV1-UTR-C-011

Supports only mandatory parts of RTPC according to the
rules and procedures specified in [RFC3550]

PoC_UserPlaneV1-UTR-C-012

Does not send RTCP BYE packets when the PoC Session is
released.

{PoC_UserPlaneV]1-UTB-C-001

Supports basic talk burst control
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PoC_UserPlaneV1-UMC-C-002 |Supports the transmission of RTCP SR/RR compound packets. |7.1.2

PoC_UserPlaneV1-UMC~C-005 |Support of Media parameter negotiation. 7.2
P’ECAUserPlaneVlvUMC*C*OOG Support of User Plane adaptation. 7.2

PoC_UserPlaneV1-UMC-C-007 Changes the voice frame packetization or voice codec mode by

. . o 72
Out-band signaling using SDP payload within SIP messages.

Changes the voice frame packetization or voice codec mode by
PoC_UserPlaneV1-UMC-C-008 [In-band signaling using Codec Mode Request (CMR) field of |7.2
AMR payload.

PoC_UserPlaneV1-UMC-C-009 Initiate User‘ Plane adaptation (in'--ban'd or out~ba.nd) trigg'e‘r‘ed
by e.g roaming to the system with different media capabilities.
PoC_UserPlaneV1-UMC-C-010 |Supports Media on hold/off hold 7.4.1
Supports the sending of RTP Media packets to any of the Simul-

731

P Pl 1- -C- 5.1
oC_UserPlaneV1-UMC-C-013 taneous PoC Sessions according to the PoC User selection. 5
PoC_UserPlaneV1-UMC-C—-014 Supp.orts RTP Media Session release of the Pre-established 751

Session.
PoC_UserPlaneV1-UMC-C-015 |Support of Media transfer 771
PoC._UserPlaneV 1-UMC-C-016 'Suppo-rts media buffenng for handling of variable latency in 781
incoming RTP Media packets.
PoC_UserPlaneV1-UMC-C-017 |Support coding and decoding of Media 7.9

sion Modification(PoCCPSpec-CSM), PoC Client Re- 7Vs8 signaldElE & 4 Aok ® 2, 39 H4F A
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