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1. Scope


This document describes the User plane signaling procedures for the Push to Talk over Cellular (PoC) service over the POC-3 and the POC-4 reference points as defined in [OMA-POC-AD].


When necessary, interworking between the Control Plane [OMA-POC-CP]and the User Plane is described in this document.


This specification does not specify the underlying SIP / IP Core, its features and functions. However, some parts of the specification may place requirements on the implementation of SIP / IP Core.


2. References


2.1 Normative references


		[IOPPROC]

		“OMA Interoperability Policy and Process”, Version 1.1, Open Mobile Alliance™, OMA-IOP-Process-V1_1, URL:http://www.openmobilealliance.org/



		[RFC2119]

		“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt



		[RFC2234]

		“Augmented BNF for Syntax Specifications: ABNF”. D. Crocker, Ed., P. Overell. November 1997, URL:http://www.ietf.org/rfc/rfc2234.txt



		[OMA-POC-RD]

		OMA PoC Requirement Document Version X.X. Open Mobile Alliance(. OMA-RD-PoC-VX_X-2004XXXX



		[OMA-POC-AD]

		OMA PoC Architecture Document Version X.X. Open Mobile Alliance(. OMA-AD-PoC-VX_X-2004XXXX-D



		[OMA-POC-CP]

		OMA PoC Control Plane Document Version X.X Open Mobile Alliance( OM-CP-PoC- VX_X-2004XXXX-D



		[TS24.229]

		3GPP TS 24.229



		[RFC768]

		IETF RFC 768 (STD 0006): ”User Datagram Protocol”, August 1980.


URL:http://www.ietf.org/rfc/rfc768.txt



		[RFC3550]

		IETF RFC 3550: “RTP: A Transport Protocol for Real-Time Applications”, July 2003 URL:http://www.ietf.org/rfc/rfc3550.txt



		[RFC1305]

		IETF RFC 1305: “Network Time Protocol (Version 3) Specification, Implementation and Analysis”


URL: http://www.ietf.org/rfc/rfc1305.txt





Editor’s note: Reference to access dependent document may be added when numbers are available. 


2.2 Informative references


		

		



		[3GPP2 C.S0047-0]

		3GPP2 C.S0047-0 Link-Layer Assisted Service Options for Voice-over-IP: Header Removal (SO60) and Robust Header Compression (SO61), (v1.0).


URL: http://www.3gpp2.org/Public_html/specs/index.cfm#tsgc/



		

		





3. Terminology and conventions


3.1 Conventions


The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be interpreted as specified in [RFC2119].


All subclause, clauses and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.


3.2 Definitions


Editor’s note: The table below includes all definitions common for the AD, CP and the UP. Before completing this document non-used definitions in this document has to be removed.

		1-1 PoC Session

		A feature to establish a PoC Session with another PoC User



		1-many-1 Session

		A PoC Group Session for a Pre-arranged PoC Group in which one Participant is a Distinguished Participant and each other Participant is an Ordinary Participant.



		Access Control

		Each PoC User can define rules that describe who is allowed to contact him using the PoC Service. The PoC Server implements the access control policy according to these defined rules



		Access List

		Access lists are used for controlling whether the PoC Server is allowed or not to send PoC Session requests to the PoC User when requested by other PoC User



		Active PoC Session

		One of the Simultaneous PoC Sessions established for a particular PoC User that has both TBCP Messages and RTP Media packets relayed by the PoC Server performing the Participating PoC function between the PoC Client and the PoC Server performing the Controlling PoC function.



		Ad-hoc PoC Group

		A feature enabling a PoC User to establish a PoC Session with multiple PoC Users without first creating  a PoC Group



		Answer Mode

		The current Answer Mode setting preference of the PoC User.



		Answer Mode Indication

		A service attribute that indicates the current Answer Mode setting of the PoC Client.



		Application Server

		In the 3GPP IMS an Application Server is a functional entity that implements service logic for IMS sessions. When the SIP/IP core used for PoC is 3GPP IMS the PoC Server implements Application Server functionality.



		Authenticated Originator's PoC Address

		The PoC Address of the originating PoC Client that has been authenticated by the SIP/IP core



		Automatic Answer Mode

		A mode of operation where the PoC Client accepts the PoC Session invitations immediately and plays out the media as soon as it is received without requiring the intervention of the Invited PoC User



		Chat PoC Group

		A persistent Group for which each Group member individually joins the PoC Session



		Chat PoC Group Session

		A PoC Session established for a Chat PoC Group



		Conference-factory-URI

		Provisioned SIP URI for the PoC service in the Home PoC Network.



		Confirmed Indication

		The Confirmed Indication is returned by the PoC Server to confirm that it and all  downstream elements are ready to receive media



		Contact List

		A list available to the PoC User containing the addresses of other PoC Users or PoC Groups



		Control Plane

		Signaling and control between the PoC Client and PoC Server for push to talk over cellular (PoC) service.



		Controlling PoC Function

		The Controlling PoC Function provides centralized PoC Session handling, RTP Media distribution, Talk Burst Control including Talker Identification, policy enforcement for participation in PoC Group Sessions and the Participant information.



		Conversation

		A set of Talk Bursts within one PoC Session, which are followed by each other within a given time and typically are associated to each other.    



		Distinguished Participant

		The Participant in a One-many-one Session who is heard by all Ordinary Participants, and who can hear each individual Ordinary Participant.



		Dormant PoC Session

		One of the Simultaneous PoC Sessions established for a particular PoC User, which may have TBCP messages, but not RTP Media packets, relayed by the PoC Server performing the Participating PoC function between the PoC Client and the PoC Server performing the Controlling PoC function.



		Filter Criteria

		Filter Criteria is routing logic used in the 3GPP IMS to trigger the routing of SIP requests to Application Servers



		Group

		Group is a predefined set of Users together with its attributes. The Group is used for easy PoC Session establishment and/or for defining PoC Session access policy. Each Group is identified by its SIP URI



		Group Advertisement

		A feature providing the capability to inform other PoC Users of the existence of a PoC Group



		Home PoC Network

		The network comprising of the SIP/IP core and the PoC Server serving the PoC Client of the Served PoC User



		Home PoC Server

		The PoC Server in the Home PoC Network



		Incoming Instant Personal Alert Barring

		A service attribute, which enables the PoC User to block all incoming Instant Personal Alerts.



		Incoming PoC Session Barring

		A service attribute, which enables the PoC User to block all incoming PoC Session invitations.



		Instant Personal Alert

		A feature providing a PoC User with the capability to send a callback request to another PoC User



		Invited PoC Client

		The PoC Client who has been invited to a PoC Session



		Inviting PoC Client

		The PoC Client inviting other PoC User(s) to a PoC Session



		Manual Answer Mode

		A mode of operation where the PoC Client requires the PoC User to manually accept the PoC Session invitation before media is accepted and played.  



		Media Parameters

		The information transmitted between the PoC Server and the PoC Client in order to alter the settings of the PoC Client.  Media Parameters are transmitted by SIP/SDP messages



		On-demand Session

		A PoC Session set-up mechanism, where all Media Parameters are negotiated at the same time the PoC Session is set-up.



		Ordinary Participant

		A Participant in a 1-many-1 Session who is only heard by the Distinguished Participant, and who can only hear the Distinguished Participant.



		Participant

		A PoC User in a PoC Session



		Participating PoC Function

		The Participating PoC Function provides PoC Session handling and policy enforcement for incoming PoC Sessions and may provide the media relay function between PoC Client and the PoC Server performing the Controlling PoC Function, and the Talk Burst Control message relay function between the PoC Client and the PoC Server performing the Controlling PoC Function.



		PDP Context

		Packet Data Protocol Context is a logical connection between a terminal and network for 3GPP General Packet Radio Service.  PDP Context, as logical connections, is mapped onto the physical layer radio connections.  A PDP Context may be closely tied to a single application level flow, e.g., a voice service instance, or may support multiple application level flows, e.g., a best effort packet data service instance.



		PoC Address

		Identifies a PoC User. The PoC Address can be used by one PoC User to request communication with other PoC Users. 



		

		



		PoC Client

		A PoC functional entity on the PoC User Equipment that supports the PoC Service



		

		



		PoC Group

		A PoC Group is a predefined set of PoC Users together with its attributes.



		

		



		PoC Group Identity

		SIP URI of the Pre-arranged PoC Group or Chat PoC Group.



		

		



		

		



		PoC Group Session

		A Pre-arranged PoC Group, Ad-hoc PoC Group or Chat PoC Group Session



		PoC Server

		The PoC Server implements the application level network functionality for the PoC service. The PoC Server may perform the role of the Controlling PoC Function and Participating PoC Function.



		PoC Session

		A Session established by 1-1 PoC, Ad-hoc PoC Group or Pre-arranged PoC Group Session



		PoC Session Identifier

		An identifier associated with a PoC Session, the value of which uniquely distinguishes the associated PoC Session from all other instances of a PoC Session, both concurrent and non-concurrent.



		PoC Session Identity

		SIP URI received by the PoC Client during the PoC Session establishment in the Contact header.



		PoC Subscriber

		A subscriber whose service subscription includes the PoC Service.



		

		



		PoC User

		A User using the PoC service.



		Pre-arranged PoC Group

		A persistent Group created for PoC Group Session. 



		Pre-established Session

		A signaling exchange to negotiate Media Parameters between the PoC Client and the Home PoC Server before establishing a PoC Session.



		Primary PoC Session

		The PoC Session the PoC User prefer to listen and speech to.  In case of Simultaneous PoC Sessions the Primary PoC Session has a priority over the Secondary PoC Sessions.



		Remote PoC Network

		Network comprising of the SIP/IP core and the PoC Server of the remote PoC Client.



		RTCP Session

		A RTCP Session is considered as an exchange of RTCP control information between two PoC functional entities



		RTP Media

		



		RTP Session

		A RTP Session is considered as an exchange of RTP Media streams between two PoC functional entities



		Secondary PoC Session

		The PoC Session, which the PoC User wants to listen, when there is no voice stream in the Primary PoC Session.



		Served PoC User

		



		Service Instance

		The instantiation of a logical connection across the radio interface associated with a particular protocol stack. Service Instances, as logical connections, are mapped onto the physical layer radio connections.  A Service Instance may be closely tied to a single application level flow, e.g., a voice service instance, or may support multiple application level flows, e.g., a best effort packet data service instance.



		SigComp

		Text based signaling compression mechanism specified in [RFC3320]



		Simultaneous PoC Session

		When a PoC User is a Participant in more then one PoC Session simultaneously using the same PoC Client.



		SIP Session

		A SIP Session is considered as an exchange of  SIP signaling between two SIP User Agents that establishes and  deletes a SIP dialog.



		SIP URI

		URI used by the SIP protocol to address SIP User Agents



		SIP User Agent

		A SIP endpoint involved in SIP signaling defined in [RFC3261]



		Talk Burst

		The media recording, transport and playback that occurs from the point the PoC Client has got the permission to send a media until the permission is released.



		Talk Burst Control

		A control mechanism that arbitrates requests, from the PoC Clients, for the right to send media



		Talk Burst Control Protocol

		A protocol for performing Talk Burst Control.



		Talker Identification

		



		Unconfirmed Indication

		The indication of readiness to receive media before PoC Server has received confirmation from downstream elements of readiness to receive media



		Unrestricted group

		A Group that can be joined by any User



		User

		A human using the described features through the User Equipment



		User Accept List

		An Access List where are listed the SIP URIs for accepting the incoming PoC Sessions. 



		User Equipment

		A hardware device e.g. phone



		User Plane

		Media and media control signaling between the PoC Client and PoC Server for push to talk over cellular (PoC) service.



		User Reject List

		An Access List where are listed  the SIP URIs for rejecting the incoming PoC Sessions.





3.3 Abbreviations


		APP

		Application defined RTCP packet



		CMR

		Codec Mode Request



		CNAME

		Canonical name



		ID

		Identity



		IETF

		Internet Engineering Task Force



		IP

		Internet Protocol



		NAME

		User Name SDES Item



		NTP

		Network Time Protocol



		OMA

		Open Mobile Alliance



		PoC

		Push to Talk over cellular.



		PT

		Payload Type



		RFC

		Request For Comments (IETF specification) 



		RR

		Receiver Report



		RTCP

		R TP Control Protocol



		SCR

		Static Conformance Requirement



		SDES

		Source Description RTCP Packet



		SDP

		Session Description Protocol



		SIP

		Session Initiation Protocol



		SR

		Sender Report



		SSRC

		Synchronization source



		TB_Ack

		TBCP Talk Burst Acknowledgement



		TB_Ack

		TBCP Talk Burst Acknowledgement



		TB_Deny

		TBCP Talk Burst Deny



		TB_Granted

		TBCP Talk Burst Granted



		TB_Idle

		TBCP Talk Burst Idle



		TB_Position

		TBCP Talk Burst Position



		TB_Queued

		TBCP Talk Burst Queued



		TB_Release

		TBCP Talk Burst Release



		TB_Request

		TBCP Talk Burst Request



		TB_Revoke

		Talk Burst Revoke



		TB_Taken

		TBCP Talk Burst Taken



		TBCP

		Talk Burst Control Protocol



		UDP

		User Datagram Protocol





4. Introduction


….


5. Transport


Editor’s note:
This subclause shall describe the PoC specific usage of transport protocol (if there are any)


5.1 Internet Protocol


5.2 UDP


5.3 RTP


5.4 RTCP


5.5 TCP


6. Talk burst bontrol


6.1 Procedures at the PoC Client


6.2 Procedures at the PoC Server performing the Participating PoC Function


6.3 Procedures at the PoC Server performing the Controlling PoC Function


7. Media control


7.1 Quality feed back


7.2 Media parameter negotiation


7.3 Media on hold


7.4 Simultaneous PoC Sessions


8. Taker identification


8.1 Talker Identification information in the PoC Server performing the Controlling PoC Function


8.2 Talker Identification information in the PoC Client


8.3 Talker Identification flow


9. Timers


9.1 Timers in the PoC Server performing the Controlling PoC Function


9.2 Timers in the PoC Server performing the Participating PoC Function


9.3 Timers in the PoC Client
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11. Talk burst control
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11.1 General
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11.2 Procedures at the PoC Client


11.2.1 PoC Client procedures at PoC Session initialization


……


11.2.2 PoC Client procedures at Pre-established Session initialization
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11.2.3 PoC Client procedures at PoC Session termination
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11.2.4 PoC Client procedures at Pre-established Session termination
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11.2.5 PoC Session control state diagram – basic


……


11.2.6 PoC Session control state diagram – Pre-established Session


Editor’s note: It is not clearly stated that the pre-established session is an optional feature assumes in the SCR the existence of the correction below.


If the PoC Client supports Pre-established Session, the PoC Client SHALL support the state diagram and the state transitions specified in this subclause. 


NOTE:
The PoC Client can only use Pre-established Sessions if supported by the Home PoC Server.


Pre-established Session has two states: Pre-established Session_Not-in-use and Pre-established Session_In_use.  The states are partly controlled on the Control Plane [OMA-POC-CP].


PoC Client may have several Pre-established Sessions at a time.


Figure 21 “PoC Client state transition diagram for Pre-established Session” shows the Pre-established user states (U states) and the state transitions.
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Figure 21: PoC Client state transition diagram for Pre-established Session.


The PoC Client SHALL create one instance of the Pre-established Session state machine per Pre-established Session.  The initial state SHALL be the ‘U: Pre-established Session_Not_in_Use’ state.


11.2.6.1 State ‘Start-stop


In this state, no Pre-established Session exists.


11.2.6.1.1 Pre-established Session started


When a Pre-established Session is created between the PoC Server and a PoC Client, the PoC Client:


1. SHALL initialize any needed User Plane resources for the Pre-established Session; and,

2. SHALL enter the ‘G: Pre-established Session_Not_in_use’ state.


11.2.6.2 State ‘U: Pre-established session_Not_in_use’


The ‘U: Pre-established session_Not_in_use’ state is a stable state.  The PoC Client is in this state when Pre-established Session is established, but it is not used for PoC Session.   


In this state the PoC Client may receive PoC Session initiation message or RTP Media packets.


11.2.6.2.1 Receive TBCP Talk Burst Connect message (R: TB_Connect)


On receipt of TBCP Talk Burst Connect message the PoC Client: 


1. SHALL create an instance of the PoC Session control state machine as defined in subclause 6.2.5 “PoC Session control state diagram – basic”;


2. SHALL send TBCP Talk Burst Acknowledgement message; and,

3. SHALL enter the ‘U: Pre-established session_In_use’ state.


11.2.6.2.2 Receive SIP re-INVITE request (R: re-INVITE)


On receipt of SIP re-INVITE message the PoC Client: 


4. SHALL create an instance of the PoC Session control state machine as defined in subclause 6.2.5 “PoC Session control state diagram – basic”; and,


5.  SHALL enter the ‘U: Pre-established session_In_use’ state.


11.2.6.2.3 Receive RTP Media packets (R: Media)


On receipt of RTP Media packets the PoC Client: 


6. SHALL create an instance of the PoC Session control state machine as defined in subclause 6.2.5 “PoC Session control state diagram – basic”;


7. SHALL decode and play the RTP Media packet to the PoC User; and,


8. SHALL enter the ‘U: Pre-established session_In_use’ state.


11.2.6.2.4 Send SIP REFER request (S: REFER)


On receipt of an indication from the PoC User to initiate a PoC Session the PoC Client: 


9. SHALL send SIP REFER as specified in the [OMA-POC-CP];


10. SHALL create an instance of the PoC Session control state machine as defined in subclause 6.2.5 “PoC Session control state diagram – basic”; and,


11. SHALL enter the ‘U: Pre-established session_In_use’ state.


11.2.6.2.5 Pre-established Session stopped


When the Pre-established Session between the PoC Client and the PoC Server is stopped, the PoC Client:


12. SHALL release any user plane resources associated with the Pre-established Session; and


13. SHALL enter the ‘Start-stop’ state.

11.2.6.3 State ‘U: Pre-established session_In_use’


The ‘U: Pre-established session_In_use’ state is a stable state.  The PoC Client is in this state when Pre-established Session is established and it is used for PoC Session.   


In this state the PoC Client may receive RTP Media packets, TBCP messages and indication of the PoC Session release.

11.2.6.3.1 Receive TBCP Connect message (R: TB_Connect)


On receipt of TBCP Connect message the PoC Client: 


2. SHALL send TBCP Talk Burst Acknowledgement message; and,

3. SHALL remain in the ‘U: Pre-established session_In_use’ state.

11.2.6.3.2 Receive other TBCP message (R: TBCP message)


On receipt of TBCP message the PoC Client: 


14. SHALL remain in the ‘Pre-established session_In_use’ state.


NOTE:
When TBCP message is received the PoC Client shall act as specified in the subclause 6.2.5 “PoC Session control state diagram – basic”.


11.2.6.3.3 Receive RTP Media packets (R: Media)


On receipt of RTP Media packets the PoC Client: 


15. SHALL remain in the ‘Pre-established session_In_use’ state.


NOTE:
When RTP Media packets are received the PoC Client shall act as specified in the subclause 6.2.5 “PoC Session control state diagram – basic”.


11.2.6.3.4 Receive PoC Session released indication (R: PoC Session released)


On receipt of the indication that the PoC Session is released, but the Pre-established Session is kept alive the PoC Client: 


16. SHALL enter the ‘U: Pre-established session_Not_in_use’ state.


11.2.6.3.5 Send TBCP message (S: TBCP message)


17. SHALL follow the procedures in subclause 6.2.5 “PoC Session control state diagram – Basic”; and,


18. SHALL remain in the ‘Pre-established session_In_use’ state.


11.2.6.3.6 Send RTP media packets (S: Media)


1. SHALL follow the procedure specified in subclause 6.2.5.4.1 “Send RTP Media packets (S: Media)”; and,


2. SHALL remain in the ‘Pre-established session_In_use’ state.


11.2.6.3.7 Receive TBCP Talk Burst Disconnect (R: TB Disconnect)


On receipt of the TBCP Talk Burst Disconnect message the PoC Client: 


19. SHALL send TBCP Talk Burst Acknowledgement message; and,


20. SHALL enter the ‘U: Pre-established session_Not_in_use’ state.


………


11.3 Procedures at the PoC Server performing the Participating PoC Function


11.3.1 General


The PoC Server SHALL support the basic procedures specified in the subclause 6.3.4 “PoC Session Procedures – Basic”. 


The PoC Server MAY support the Pre-established Session procedure as specified in subclauses 6.3.5 “Pre-Established Session state diagrams – basic”.


The PoC Server MAY support the Simultaneous PoC Session procedure as specified in the subclause 6.3.6 “Simultaneous PoC Sessions state diagram - per PoC User” and 6.3.7 “Simultaneous PoC Sessions state diagram - per PoC Session”.

11.3.2 Participating PoC Function procedures at PoC Session initialization


There are 2 types of PoC Sessions where the PoC Server needs to initiate procedures in the User Plane:


21. The PoC Session is an On-demand Session and the PoC Server remains in the transport path.


22. The PoC Session is using a Pre-established Session.


If the PoC Server and PoC Client support Simultaneous PoC Sessions, the PoC Session may be one of many Simultaneous PoC Sessions that the PoC Server is managing for a given PoC Client.  When the first PoC Session is established, the procedures specified in subclause 6.3.6“Simultaneous PoC Sessions state diagram – per PoC User” is performed.


If the PoC Session is either an On-demand Session or a PoC Session using a Pre-established Session, if the PoC Server does not support Simultaneous PoC Sessions, the procedures in subclause 6.3.4“PoC Session Procedure –basic” is performed.


11.3.3 Participating PoC Function procedures at PoC Session termination


PoC Session termination (whether it is initiated by the PoC Client or PoC Server) is a two stage procedure.  In the first stage, the PoC Server stops sending TBCP messages and sending RTP media.  In the second stage, when the control plane has determined that the PoC Session has been terminated, the PoC Server also terminates any processes or state machines on the User Plane associated with this PoC Session.  There are no cases where a User Plane state machine will cause the PoC Session to be terminated.


If Simultaneous PoC Sessions are supported:


23. the ‘Simultaneous PoC Sessions state machine – per PoC User’ associated with the PoC Session being terminated is terminated; and,


24. if the last PoC Session is being terminated, the ‘Simultaneous PoC Sessions state machine – per PoC User’ is terminated.


If the PoC Session was over a Pre-established Session, the PoC Pre-established Session state machine returns to the ‘G: Pre-established session_Idle’ state, as specified in subclause 6.3.5“Pre-established Session state diagrams – basic.”  Only if the Pre-established Session is terminated is the Pre-established Session state machine be terminated.


11.3.4 PoC Session Procedures – basic


When a PoC Session is initiated and the PoC Server remains on the transport path, a process SHALL be created that 


25. SHALL forward all TBCP messages from the PoC Client to the PoC Server performing the Controlling PoC Function at the address and port as specified during PoC Session setup.  See [OMA-POC-CP].


26. SHALL forward all TBCP messages from the PoC Server performing the Controlling PoC Function to the PoC Client at the address and port as specified during PoC Session setup. See [OMA-POC-CP].


27. SHALL forward all RTP Media packets from the PoC Client to the PoC Server performing the Controlling PoC Function at the address and port as specified during PoC Session setup. See [OMA-POC-CP].


28. SHALL forward all RTP Media packets from the PoC Server performing the Controlling PoC Function to the PoC Client at the address and port as specified during PoC Session setup. See [OMA-POC-CP].


When a PoC Session is terminated and the PoC Server remained on the transport path, a two stage procedure SHALL be followed: 


1. In the first stage, the PoC Server SHALL stop forwarding all TBCP messages and RTP media packets between the PoC Client and the PoC Server performing the Controlling PoC function.


2. In the second stage, the PoC Server SHALL terminate any processes or state machines on the User Plane associated with this PoC Session.


11.3.5 Pre-established Session state diagrams – basic


If the PoC Server supports Pre-established Session the PoC Server SHALL support the state diagram and the state transitions specified in this subclause. 


Pre-established Session has two states: Pre-established Session_Idle and Pre-established Session_In_use. The states are partly controlled by the Control Plane as specified in [OMA-POC-CP].




Figure 25
 “Pre-established Session state diagrams – basic” shows the general Pre-established Session states (G states) and the state transitions.  
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NOTE:
T15 is the TBCP Connect message re-transmit timer and T 16 is the TBCP Talk Burst Disconnect message re-transmit timer.


Figure 25: Pre-established Session state diagrams – basic.


The PoC Server SHALL create one instance of the Pre-established Session state machine per Pre-established Session initiated by PoC Client.


11.3.5.1 State ‘Start-stop


In this state, no Pre-established Session exists.


11.3.5.1.1 Pre-established Session started


When a Pre-established Session is created between the PoC Server and a PoC Client, the PoC Server


29. SHALL initialize any needed User Plane resources for the Pre-established Session; and,


30. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.


11.3.5.2 State ‘G: Pre-established_Not_in_use’


The ‘G: Pre-established_Not_in_use’ state is a stable state.  The PoC Server Function is in this state when the Pre-established Session is established, but it is not used for a PoC Session.


In this state the PoC Server may receive PoC Session initiation or RTP Media packets.


11.3.5.2.1 Receive SIP REFER request (R: SIP REFER)


On receipt of a SIP REFER request from the PoC Client the PoC Server: 


31. SHALL send the TBCP Connect message to the PoC Client; 


32. SHALL start the T15 (Connect message re-transmit) timer; and,


33. SHALL enter the ‘G: Pre-established_In_use’ state.


11.3.5.2.2 Receive SIP INVITE request (R: SIP INVITE)


On receipt of SIP INVITE request from the PoC Server performing the Controlling PoC Function the PoC Server: 


2. SHALL send the TBCP Talk Burst Connect message to the PoC Client, if Automatic Answer Mode is used; 


34. SHALL start the T15 (Talk Burst Taken message re-transmit) timer; and,


35. SHALL enter the ‘G: Pre-established_In_use’ state.


11.3.5.2.3 Pre-established Session stopped


When the Pre-established Session between the PoC Client and the PoC Server is stopped, the PoC Server:


36. SHALL release any User Plane resources associated with the Pre-established Session; and,


37. SHALL enter the ‘Start-stop’ state.

11.3.5.3 State ‘G: Pre-established session_In_use’


The ‘G: Pre-established session_In_use’ state is a stable state.  The PoC Server is in this state when a Pre-established Session is established and it is used for a PoC Session.


In this state the PoC Server may receive RTP Media packets and TBCP messages.


11.3.5.3.1 Receive TBCP message (R: TBCP message)


On receipt of a TBCP message the PoC Server: 


38. SHALL forward the TBCP message between the PoC Client and the PoC Server performing the Controlling PoC Function; and,


39. SHALL remain in the ‘Pre-established session_In_use’ state.


11.3.5.3.2 Receive RTP Media packets (R: Media)


On receipt of RTP Media packets the PoC Server: 


40. SHALL forward the RTP Media packets between the PoC Client and the PoC Server performing the Controlling PoC Function; and,


41. SHALL remain in the ‘Pre-established session_In_use’ state.


11.3.5.3.3 Receive PoC Session release indication from PoC Client (R: PoC Session release from PoC Client)


On receipt of the indication that the PoC Session is released, but the Pre-established Session is kept alive the PoC Server: 


42. SHALL release any User Plane resources associated with the PoC Session; and,


43. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.


11.3.5.3.4 Receive PoC Session release indication from Controlling PoC Function (R: PoC Session release from PoC Server)


On receipt of the indication from the PoC Server performing the Controlling PoC Function that the PoC Session is released, the PoC Server: 


1. SHALL send a TBCP Talk Burst Disconnect message to the PoC Client;


2. SHALL start the  T16 (Talk Burst Disconnect message re-transmit) timer; and,


3. SHALL enter the ‘G: PoC Session Terminating’ state.


11.3.5.3.5 Receive Pre-established Session stopped indication from PoC Client (R: Pre-established Session stopped from PoC Client)


On receipt of the indication from the PoC Client that the Pre-established Session is released, the PoC Server: 


1. SHALL stop sending RTP media packets and TBCP messages between the PoC Client and the PoC Server performing the Controlling PoC Function


2. SHALL release any User Plane resources associated with the PoC and Pre-established Sessions; and


3. SHALL enter the ‘Start-stop’ state.

11.3.5.3.6 Receive TBCP Talk Burst Acknowledgement message (R: TB_Ack)


On receipt of a TBCP Talk Burst Acknowledgement message from the PoC Client, the PoC Server: 


1. SHALL stop the T15 (Connect message re-transmit) timer;


4. SHALL remain in the ‘G: Pre-established session_In_use’ state.

11.3.5.3.7 T15 (Connect message re-transmit) timer fired


On expiry of T15 (Connect message re-transmit) timer, the PoC Server:


1. SHALL send a TBCP Connect message to the PoC Client; 

2. SHALL restart the T15 (Connect message re-transmit) timer; and,.

3. SHALL remain in the ‘G: Pre-established Session_In_use’ state.


11.3.5.3.8 T15 timer fired N times


On the N: th firing of timer T15 (Connect message re-transmit), the PoC Server:


1. SHALL send a PoC Session release as specified in [OMA-POC-CP]: and,


2. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.


11.3.5.4 State ‘G: PoC Session Initializing’


The ‘G: PoC Session Initializing’ state is a transition state.  The PoC Server is in this state when a PoC Server originated PoC Session is initializing.   


The T15 (Talk Burst Taken message re-transmit) timer is running in this state.


11.3.5.4.1 Receive any TBCP message from PoC Client (R: TBCP message from PoC Client)


On receipt of TBCP message from the PoC Client, the PoC Server: 


1. SHALL stop the T15 (Talk Burst Taken message re-transmit) timer;

2. SHALL forward the TBCP message between the PoC Client and the PoC Server performing the Controlling PoC Function.; and,

3. SHALL enter the ‘Pre-established session_In_use’ state


11.3.5.4.2 Receive RTP media packets from the Controlling PoC Function(R/S: Media from PoC Server)


On receipt of RTP Media packets from the PoC Server performing the Controlling PoC Function, the PoC Server: 


1. SHALL forward the RTP Media packet from the PoC Server performing the Controlling PoC Function to the PoC Client; and,


2. SHALL remain in the ‘G: PoC Session Initializing’ state.


11.3.5.4.3 Receive TBCP message from the Controlling PoC Function (R/S: TBCP message from PoC Server)


On receipt of  a TBCP message from the PoC Server performing the Controlling PoC Function,  the PoC Server: 


1. SHALL forward the TBCP message from the PoC Server performing the Controlling PoC Function to the PoC Client; and,

2. SHALL remain in the ‘G: PoC Session Initializing’ state.


11.3.5.4.4 Receive TBCP Talk Burst Acknowledgement message (R: TB_Ack)


On receipt of a TBCP Talk Burst Acknowledgement message from the PoC Client, the PoC Server: 


2. SHALL stop the T15 (Connect message re-transmit) timer;


3. SHALL enter the ‘G: Pre-established session_In_use’ state.


11.3.5.4.5 T15 (Talk Burst Taken message re-transmit) timer fired


On expiry of T15 (Talk Burst Taken message re-transmit) timer, the PoC Server:


4. SHALL send a TBCP Talk Burst Connect message to the PoC Client; 

5. SHALL restart the T15 (Talk Burst Taken message re-transmit) timer; and,.

6. SHALL remain in the ‘G: PoC Session Initializing’ state.


11.3.5.4.6 T15 timer fired N times


On the N: th firing of timer T15 (Talk Burst Taken message re-transmit), the PoC Server:


3. SHALL send a PoC Session release as specified in [OMA-POC-CP]: and,


44. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.


11.3.5.5 State ‘G: PoC Session Terminating’


The ‘G: PoC Session Terminating’ state is a transition state.  The PoC Server is in this state when a PoC Server originated PoC Session is terminating.   


The T15 (Talk Burst message re-transmit) timer is running in this state.


11.3.5.5.1 Receive TBCP Talk Burst Acknowledgement message (R: TB_Ack)


On receipt of a TBCP Talk Burst Acknowledgement message from the PoC Client, the PoC Server: 


4. SHALL stop the T15 (Talk Burst Taken message re-transmit) timer;

5. SHALL release any user plane resources associated with the PoC Session; and,

6. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.

11.3.5.5.2 T16 (Talk Burst Disconnect message re-transmit) timer fired


On expiry of T15 (Talk Burst Disconnect message re-transmit) timer, the PoC Server:


1. SHALL send a TBCP Talk Burst Disconnect message to the PoC Client; 

2. SHALL restart the T16 (Talk Burst Disconnect message re-transmit) timer; and,.

3. SHALL remain in the ‘G: PoC Session Terminating’ state.


11.3.5.5.3 T16 timer fired N times


On the n: th firing of timer T16 (Talk Burst Disconnect message re-transmit), the PoC Server: 


1. SHALL stop the T16 (Talk Burst Disconnect message re-transmit) timer;

2. SHALL release any user plane resources associated with the PoC Session; and,

3. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.

……….
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