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1. Discussion
MCPTT has call setup requirements that will be quite challenging to meet. In particular the MCPTT Access Time (KPI 1) which is required to be <300ms for 95% of all MCPTT requests (for 99% for Emergency and Imminent Threat Calls). One of the major delay factors is during the initial call setup of Private Calls and Pre-arranged Group Calls. In particular the need to negotiate media parameters such as Codecs, Encryption Keys, and in the presence of a NAT the need to determine the ICE candidates and the IP address to use for the media and the time it takes to setup the media bearers once the media parameters are negotiated. All this has to take place from the time the user pushes the button before the user can speak.

One of the solutions that OMA PCPS has defined for improving the setup time is the Pre-established Session.

The MCPTT UE can establish one or more Pre-established Sessions with its Home MCPTT Server after SIP registration prior to initiating MCPTT Calls to other MCPTT Users. When establishing a Pre-established Session, the MCPTT UE negotiates the Media Parameters, which later can be used in MCPTT Calls.

Upon receiving an INVITE request from the MCPTT Server performing the Controlling MCPTT Function, the MCPTT Server performing Participating MCPTT Function can use the existing Pre-established Session, when:
· the offered Media Streams are same or a subset of those in the existing Pre-established Session; and,

· the Media Parameters of each offered Media Stream are compliant with the Media Parameters of the Media Stream of the same Media Type in the existing Pre-established Session.

If the Inviting MCPTT UE or MCPTT Server performing the Participating MCPTT Function is not able to use an existing Pre-established Session, then it can either use the On-demand Session mechanism or make session modifications to the existing Pre-established Session to align the Media Parameters of the INVITE request with the existing Pre-established Session.
During the MCPTT call setup over a pre-established Session a MCPTT UE is notified of the start of an incoming call using the CONNECT message which is sent over the same bearer as Floor Control messages.

The MCPTT UE can use a SIP REFER request to trigger the MCPTT Server performing the Participating MCPTT Function to send a SIP INVITE request towards the called party(s) using the media parameters from the SIP INVITE request received from the MCPTT UE when the Pre-established Session was established when making an outgoing call. Alternatively another mechanism called fast MCPTT Call establishment defined by OMA PCPS can be used for outgoing calls. When fast MCPTT Call establishment is used the MCPTT UE sends a SETUP indication to the MCPTT Server performing the Participating MCPTT Function using the same bearer as Floor Control messages. When the MCPTT Server performing the Participating MCPTT Function receives the SETUP indication from the MCPTT UE the MCPTT Server establishes a MCPTT Session towards the called party(s) using the addresses received in the SETUP indication and the media parameters from the SIP INVITE request received from the MCPTT UE when the Pre-established Session was established. 
Excerpts from TR 23.779:

	6.15.3
MCPTT access time and mouth-to-ear latency

6.15.3.1
General overview

For MCPTT Users, one of the most important performance criteria is the MCPTT Access time (KPI 1). The MCPTT Access time is defined as the time between when an MCPTT User request to speak (normally by pressing the MCPTT control on the MCPTT UE) and when this user gets a signal to start speaking. This time does not include confirmations from receiving users.

The MCPTT Access time (KPI 1) does not include the time for an MCPTT User to affiliate to the group. This is a common scenario within public safety, meaning that affiliations to MCPTT Groups are long lived during several working hours. KPI 1 is applicable in both an MCPTT Group call setup request and subsequent MCPTT Requests that are part of the same call. KPI 1 for subsequent MCPTT Requests might take a slightly shorter time than the first MCPTT setup request of the same call due to its potential need of resource allocation in terms of bearer establishment. However from an end user perspective there is no need to differentiate required performance for an MCPPT Group call setup request and subsequent MCPTT Requests.

The End-to-end MCPTT Access time (KPI 2) is defined as the time between when an MCPTT User requests to speak (normally by pressing the MCPTT control on the MCPTT UE) and when this user gets a signal to start speaking, including MCPTT call establishment (if applicable) and possibly acknowledgement from first receiving user before voice can be transmitted. Group calls can be set up with or without acknowledgements from receiving users. A typical case for the End-to-end MCPTT Access time including acknowledgement is an MCPTT Private Call (with Floor control) request where the receiving user's client accepts the call automatically.

NOTE:
The End-to-end MCPTT Access time (KPI 2) is not applicable for an MCPTT Group transmission call setup when no acknowledgement is requested from any Affiliated MCPTT Group Member.

The Mouth-to-ear latency (KPI 3) is the time between an utterance by the transmitting user, and the playback of the utterance at the receiving user's speaker. Figure 6.15.3.1.1 illustrates the MCPTT Access time and Mouth-to-ear latency.

[image: image1.png]Transmitting user

Receiving user

PTT Request
—— PTT Accesstime (KPI 1)

( PTT Request grant

J PTT Release

<

T— Mouth-to-ear latency (KP1 3)




Figure 6.15.3.1.1: Illustration of MCPTT access time and mouth-to-ear latency




In TS 22.179, there are several call setup time requirements that justify the use of the Pre-established Session. 
	5.1
General group call requirements

[R-5.1.1-002] The MCPTT Service shall provide a mechanism by which an MCPTT UE makes a 1-to-many MCPTT transmission to any MCPTT Group(s) for which the current MCPTT User is authorized.

5.6.3
Private Call (with Floor control) commencement requirements

 [R-5.6.2-001] The MCPTT Service shall provide the status (e.g., ringing, accepted, rejected, active) of an MCPTT Private Call (with Floor control) to the relevant MCPTT User that is a Participant of the MCPTT Private Call (with Floor control).
[R-5.6.2-002] The MCPTT Service shall support Private Calls with Floor control.
[R-5.6.3-001] The MCPTT Service shall support Call Commencement Modes for Private Calls (with Floor control), which determine the conditions under which Private Calls (with Floor control) are set up.

[R-5.6.3-004] The MCPTT Service shall provide a means by which an authorized MCPTT User initiates an MCPTT Private Call (with Floor control).

[R-5.6.3-005] The MCPTT Service shall provide a means by which an MCPTT UE initiates an MCPTT Private Call (with Floor control) to any MCPTT User for which the MCPTT UE's current MCPTT User is authorized.

[R-5.6.3-006] The MCPTT Service shall provide a means by which an MCPTT User initiates a Manual Commencement Private Call (with Floor control) to any MCPTT User for which the MCPTT User is authorized.

[R-5.6.3-007] The MCPTT Service shall require that the called MCPTT User accepts a Manual Commencement Private Call (with Floor control) setup request before the call proceeds.

[R-5.6.3-008] The MCPTT Service shall provide a means for an MCPTT User to accept a Manual Commencement Private Call (with Floor control) request from another MCPTT User.

 [R-5.6.3-009] The MCPTT Service shall provide a means by which an MCPTT User initiates an Automatic Commencement Private Call (with Floor control) to any MCPTT User for which the MCPTT User is authorized.

[R-5.6.3-010] The MCPTT UE shall support automatic commencement mode and manual commencement mode for Private Calls (with Floor control).

[R-5.6.3-011] The MCPTT Service shall provide a manual commencement mode countermand by which an authorized MCPTT User may request that the invited MCPTT UE answer automatically.

[R-5.6.3-012] The MCPTT Service shall provide a means by which the calling authorized MCPTT User is notified the called MCPTT User received the Private Call (with Floor control) request.

[R-5.6.3-013] The MCPTT Service shall require that the called MCPTT UE acknowledge receipt of an Automatic Commencement Private Call (with Floor control) setup request before the audio transmission proceeds.

5.6.4
Private Call (with Floor control) termination

[R-5.6.4-003] The MCPTT Service shall provide a means by which an MCPTT User ends a Private Call (with Floor control) in which the MCPTT User is a Participant.
6.2.1
Commencement modes for MCPTT Group calls

[R-6.2.1-002] An MCPTT User currently affiliated to an MCPTT Group shall acknowledge receipt of an MCPTT Group call setup request, if requested to do so by the MCPTT Service.
[R-6.2.1-003] The MCPTT User's acknowledgement may require direct interaction of the MCPTT UE with the human user, or may be automatically executed by the MCPTT UE, in accordance with policy established by an MCPTT Administrator.

[R-6.2.1-004] The MCPTT Service shall be capable of requiring that a minimum number of Affiliated MCPTT Group Members acknowledges receipt of the MCPTT Group call setup request before the audio transmission proceeds.

[R-6.2.1-005] The MCPTT Service shall be capable of requiring that specific MCPTT Users acknowledge receipt of the MCPTT Group call setup request before the audio transmission proceeds, regardless of the affiliation state of those users.

[R-6.2.1-006] The MCPTT Service shall be capable of requiring that all MCPTT Users that are both affiliated to the MCPTT Group and in a given geographical area acknowledge receipt of an MCPTT Group call setup request before the audio transmission proceeds.

[R-6.2.1-007] The MCPTT Service shall provide a mechanism for an MCPTT Administrator to determine the subset of Affiliated MCPTT Group Members that shall acknowledge receipt of the MCPTT Group call setup request before the audio transmission proceeds.

6.15.3
MCPTT access time and mouth-to-ear latency

6.15.3.2 
Requirements

[R-6.15.3.2-012] The MCPTT Service shall provide an MCPTT Access time (KPI 1) less than 300 ms for 95% of all MCPTT Request.

[R-6.15.3.2-013] For MCPTT Emergency Group Calls and Imminent Peril Calls the MCPTT Service shall provide an MCPTT Access time (KPI 1) less than 300 ms for 99% of all MCPTT Requests.

6.2.4
Call termination

[R-6.2.4-001] If a Participant of an MCPTT Group call is pre-empted, the MCPTT Service shall terminate the call or continue the call with an indication to the transmitting Participant that one or more receiving Participants was pre-empted.
[R-6.2.4-003] The MCPTT Service shall terminate a call after the Hang Time expires.

[R-6.2.4-006] The MCPTT Service shall release the call when the call time limit has been reached.
[R-6.2.4-007] The MCPTT Service shall release an MCPTT Group call if any of the termination conditions are met (e.g., last Participant leaving, second last Participant leaving, initiator leaving) or the minimum number of Affiliated MCPTT Group Members are not present.
…


2. Proposal

Based on the discussion above, it is proposed to add the following text in TR 23.779 clause 5.5.2.x.

-------------------------------------------First Change -----------------------------------------
5.5.2.X
Solution 5-2-X Pre-established Session 

5.5.2.X.1
Functional Description
The MCPTT UE establishes one or more Pre-established Sessions with its Home MCPTT Server after SIP registration prior to initiating MCPTT Calls to other MCPTT Users. When establishing a Pre-established Session, the MCPTT UE negotiates the Media Parameters, which later can be used in MCPTT Calls. This avoids the need to negotiate media parameters (including evaluating ICE candidates) and reserving bearer resources during the MCPTT Call establishment which results in delayed MCPTT Call establishment.
During the MCPTT call setup over a pre-established Session an MCPTT UE is notified of the start of an incoming call using the CONNECT message which is sent over the same bearer as Floor Control messages.

The MCPTT UE uses a SIP REFER request to trigger the MCPTT Server performing the Participating MCPTT Function to send a SIP INVITE request towards the called party(s) using the media parameters from the SIP INVITE request received from the MCPTT UE when the Pre-established Session was established when making an outgoing call. 
Alternatively another mechanism called fast MCPTT Call establishment can be used for outgoing calls. When fast MCPTT Call establishment is used the MCPTT UE sends a SETUP indication to the MCPTT Server performing the Participating MCPTT Function using the same bearer as Floor Control messages. 
When the MCPTT Server performing the Participating MCPTT Function receives the SETUP indication from the MCPTT UE the MCPTT Server establishes a MCPTT Session towards the called party(s) using the addresses received in the SETUP indication and the media parameters from the SIP INVITE request received from the MCPTT UE when the Pre-established Session was established. 
The use of Pre-established Session on the Origination side is completely compatible with the use of On Demand Session on the Termination side. The use of Pre-established Session on the Termination side is completely compatible with the use of On Demand Session on the Origination side.
5.5.2.X.2
Procedures
5.5.2.X.2.1
Pre-established Session Establishment
5.5.2.X.2.1.1
General
The MCPTT UE may establish one or more Pre-established Sessions with Home MCPTT Server prior to initiating MCPTT Sessions to other MCPTT Users. When establishing a Pre-established Session, MCPTT Client shall negotiate the Media Types and Media Parameters, which later can be used in MCPTT Sessions. The MCPTT Client may modify the existing Pre-established Session.
The MCPTT Server may support one or more Pre-established Sessions. The MCPTT Server shall reject the initiation of the Pre-established Session, if the Pre-established Session is not supported by the MCPTT Server.
The Pre-established Session can be established after the initial SIP registration and MCPTT service logon. Figure 5.5.2.X.2.1.1-1 presents the high level description of the Pre-established Session procedure.
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Figure 5.5.2.X.2.1.1-1: Pre-established Session
1.
The MCPTT UE registers to the SIP Core.
2.
The MCPTT UE logs on for the MCPTT Service.

3.
The Pre-established Session is a session establishment procedure between the MCPTT UE and the MCPTT Server to exchange necessary Media Parameters needed for setting up the media bearer. After the Pre-established Session is established the MCPTT UE is able to activate media bearer whenever needed:

-
immediately after the Pre-established Session procedure; or
-
when the actual SIP signalling for the MCPTT Call is initiated.

5.5.2.X.2.1.2
Session flow
The Pre-established Session is a session between the MCPTT UE and the MCPTT Server in the Home MCPTT Network. Figure 5.5.2.X.2.1.2-1 represents the Pre-established Session establishment flow.
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Figure 5.5.2.X.2.1.2-1: Pre-established Session Establishment
1.
The MCPTT UE gathers ICE candidates.

2.
The MCPTT UE sends an INVITE request to the MCPTT Server: Information elements contained in the INVITE request:

a)
The URI of the home MCPTT Server;

b)
Media Parameters of MCPTT UE1 for inactive media stream(s);

c)
ICE candidate list;

d)
The MCPTT service identifier;

e)
Address of the MCPTT User at MCPTT UE1;

f)
Supported floor control protocol(s); and

g)
Desired QoE Profile.
3.
MCPTT Server performs necessary service control and interacts with the Media Resource Function Gateway to obtain media parameters and to gather ICE candidates.
4.
MCPTT Server sends an OK response to MCPTT UE. Information elements contained in the OK response:
a)
Media Parameters of MCPTT UE1 for inactive media stream(s);

b)
A conference URI that identifies the Pre-established Session;

c)
ICE candidate list;

d)
Selected floor control protocol; and

e)
QoE Profile for the Pre-established Session.
5.
ICE candidate checks take place between MCPTT UE and the Media Resource Function Gateway

6.
If necessary MCPTT UE sends another INVITE request to the MCPTT Server to update the ICE candidate pair.

7.
The MCPTT Server sends an OK response accepting the ICE candidate pair update.
5.5.2.X.2.2
Call Establishment using Pre-established Session

5.5.2.X.2.2.1
Call Origination
5.5.2.X.2.2.1.1
General
The MCPTT UE and MCPTT Server that supports Pre-established sessions shall support the use of the SIP REFER request to originate MCPTT Calls.

When using SIP REFER request to originate MCPTT Calls, the MCPTT UE shall send a SIP REFER request to the MCPTT Server performing the Participating MCPTT Function containing the identity of the MCPTT User or MCPTT Group to be invited along with a reference to the pre-established session to be used for the MCPTT Call.
When the MCPTT Server that supports Pre-established session receives a SIP REFER request related to the Pre-established session the MCPTT Server shall send a SIP INVITE request towards the identified MCPTT User or MCPTT Group, using the media parameters from the SIP INVITE request received from the MCPTT UE when the Pre-established Session was established. The MCPTT UE may use the NOTIFY for the REFER event to determine the MCPTT Call has started.

A MCPTT Server and an MCPTT UE supporting Pre-established Session may support fast MCPTT Call Establishment.
If fast MCPTT Call Establishment is supported by the MCPTT UE and the MCPTT Server the MCPTT UE may send a SETUP message to the MCPTT Server performing the Participating MCPTT Function using the bearer established by the Pre-established Session. 
When the MCPTT Server that supports Pre-established session and fast MCPTT Call Establishment, receives a SETUP message over the bearer established by the Pre-established session the MCPTT Server shall send a SETUP ACK message over the bearer established by the Pre-established session and shall send a SIP INVITE request towards the identified MCPTT User or MCPTT Group, using the media parameters from the SIP INVITE request received from the MCPTT UE when the Pre-established Session was established. 
The MCPTT Server performing the Participating MCPTT Function sends a CONNECT message using the bearer established by the Pre-established Session when the call starts. The MCPTT UE may use the CONNECT message to determine the MCPTT Call has started.
5.5.2.X.2.2.1.2
Private Call establishment Using Pre-established Session
5.5.2.X.2.2.1.2.1
Confirmed Indication Using Refer with Pre-established Session
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Figure 5.5.2.X.2.2.1.2.1-1: Using Refer with Pre-established Session
Assumptions:

-
Pre-established Session between MCPTT UE-A and MCPTT Server A;

The steps of the flows are as follows:
1.
MCPTT UE-A initiates a Private Call by sending a REFER request to the MCPTT Server A (participating & controlling).


Information elements contained in REFER request:

a.
Address of the MCPTT User to be invited;
b.
MCPTT service identifier;
c.
Address of the MCPTT User at the MCPTT UE-A;
d.
Manual answer override request;
e.
An identifier of the Pre-established Session to which the REFER applies; and
f.
Notification request.
2.
Since this is a Private Call setup, MCPTT Server A (participating & controlling) takes the roles of the Controlling and Participating Functions. MCPTT Server A (participating & controlling) sends an OK (Accepted) response towards the MCPTT UE-A.

3.
MCPTT Server A invites the Invited MCPTT Users to the Private Call.

4.
MCPTT Server A determines that the commencement mode conditions are met.

5.
Once the commencement mode conditions are met, MCPTT Server A (participating & controlling) sends the CONNECT message(s) to the MCPTT UE-A.

6.
The MCPTT UE-A acknowledges the CONNECT message.
7.
MCPTT UE-A sends and receives floor control signalling and media.

The following optional signalling can take place according to the request of the MCPTT UE-A:

8.
When final response is received from an Invited MCPTT User, the MCPTT Server A (participating & controlling) sends a NOTIFY request to MCPTT UE-A with information about the final result. A final result can be:

a.
The Invited MCPTT User accepted the invitation;
b.
The Invited MCPTT User rejected the invitation;
c.
The Invited MCPTT User is not reachable;
d.
The Invited MCPTT User is busy; or

e.
The Invited MCPTT User did not answer.
9.
When the MCPTT User A accepts the notification, the MCPTT UE-A sends OK response for the NOTIFY request to the MCPTT Server A.

5.5.2.X.2.2.1.2.2
Confirmed Indication Using Fast MCPTT Call Establishment 

This subclause describes the Pre-established Session scenario where the invited MCPTT user answers automatically.

This scenario is valid in the following cases:

· Invited MCPTT User has defined that the MCPTT Session request from the Inviting MCPTT User is accepted automatically; or

· Inviting MCPTT User or MCPTT Server has requested to override the manual answer setting.

NOTE:
If Inviting MCPTT UE or MCPTT Server performing Participating MCPTT Function is not able to use an existing Pre-established Session, then it can either use the On-demand Session or make session modification for the Pre-established Session to get Media Types and Media Parameters to match between the invitation request and the existing Pre-established Session

Figure 5.5.2.X.2.2.1.2.2-1 shows the signalling flow for this scenario.
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Figure 5.5.2.X.2.2.1.2.2-1: Fast MCPTT Call Establishment
Assumptions: 

-
Pre-established Session between MCPTT UE-A and MCPTT Server A;

The steps of the flows are as follows:

1.
MCPTT UE-A sends a SETUP Message to the MCPTT Server A over the pre-established bearer. Information elements contained in the SETUP message:

a)
Address of the MCPTT User to be invited
b)
Address of the MCPTT User at the MCPTT UE-A; and

c)
Desired QoE Profile.

2.
When MCPTT Server A receives the SETUP message MCPTT Server A sends an SETUP ACK message to MCPTT UE-A over the pre-established bearer to confirm reception of the SETUP message.

3.
Since this is a Private MCPTT Call setup the MCPTT Server A (participating & controlling) takes the roles of the Controlling MCPTT Function and Participating MCPTT Function. The MCPTT Server A (participating & controlling) sends an INVITE request to the MCPTT UE of the Invited MCPTT User. Information elements contained in the INVITE request:

a)
Address of the MCPTT User to be invited;

b)
Address of the MCPTT User at the MCPTT UE-A;

c)
MCPTT service identifier;

d)
Media Parameters of the MCPTT Server A;

e)
Supported floor control protocol(s); and

f)
Desired QoE Profile.

4.
MCPTT Server A determines that the commencement mode conditions are met.

5.
When MCPTT Server A determines that the commencement mode conditions are met, the MCPTT Server A sends a CONNECT message to the MCPTT UE-A over the pre-established bearer. Informational elements contained in the CONNECT message:

a)
MCPTT Group Call Identity of the Prearranged MCPTT Group Call;

b)
Confirmed OK response received indication; and

c)
QoE Profile for the MCPTT Group Call.

6.
MCPTT UE-A sends a CONNECT ACK message to the MCPTT Server A over the pre-established bearer to acknowledge reception of the CONNECT message.

7.
MCPTT UE-A sends and receives floor control signalling and media.
5.5.2.X.2.2.1.2
Pre-arranged Group Call Using Pre-established Session
5.5.2.X.2.2.1.2.1
Confirmed Indication Using Pre-Established Session
This subclause describes a scenario of when the Inviting MCPTT UE-A receives the right-to-speak indication in a Floor Control message from the MCPTT Server X (controlling) when the number of Invited MCPTT Users that accept the invitation meets the commencement mode conditions. Figure 5.5.2.X.2.2.1.2.1-1 shows the message flow for this scenario.
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Figure 5.5.2.X.2.2.1.2.1-1: Confirmed Indication using Pre-established Session

Assumptions: 

-
Pre-established Session between MCPTT UE-A and MCPTT Server A;

-
Affiliation of Pre-arranged  Group Members interested in being involved in the Pre-arranged Group Call.

The steps of the flows are as follows:

1.
MCPTT UE-A sends a REFER request to the MCPTT Server A. Information elements contained in the REFER request:

a)
An identifier of the Pre-established Session to which the REFER applies;

b)
Prearranged MCPTT Group Call Identity with an indication that it is a Pre-arranged MCPTT Group;

c)
Address of the MCPTT User at the MCPTT UE-A; and

d)
MCPTT service identifier.

2.
MCPTT Server A sends an OK response to MCPTT UE-A.

3.
When the MCPTT Server A receives a REFER request containing a URI with an indication that  the URI is a Pre-arranged MCPTT Group not hosted by this MCPTT Server, the MCPTT Server A (participating) sends an INVITE request towards the hosting MCPTT Server. In this scenario, MCPTT Server X owns the Prearranged MCPTT Group Call Identity. Information elements contained in the INVITE request:

a)
Prearranged MCPTT Group Call Identity;

b)
Address of the MCPTT User at the MCPTT UE-A;

c)
MCPTT service identifier;

d)
Media Parameters of the MCPTT Server X;

e)
Supported floor control protocol(s); and

f)
Desired QoE Profile.

4.
MCPTT Server X invites the other affiliated Pre-arranged Group Members to the Pre-arranged MCPTT Group Call

5.
MCPTT Server X determines that the commencement mode conditions are met.

6.
When MCPTT Server X determines that the commencement mode conditions are met, the MCPTT Server X sends an OK (confirmed) to the MCPTT Server A through the signalling path. Information elements contained in the OK (confirmed):

a)
MCPTT Group Call Identity of the Prearranged MCPTT Group Call;

b)
MCPTT Server X selected Media Parameters;

c)
Selected floor control protocol(s); and

d)
QoE Profile for the MCPTT Group Call.

7.
The MCPTT Server A sends a NOTIFY request to the MCPTT UE-A if the MCPTT UE-A requested in step1 to be notified. The MCPTT UE-A is now able to start sending. Informational elements contained in the NOTIFY request:

a)
MCPTT Group Call Identity of the Prearranged MCPTT Group Call;

b)
Confirmed OK response received indication; and

c)
QoE Profile for the MCPTT Group Call.


If the MCPTT UE-A did not request a NOTIFY  in step 1 then the MCPTT UE-A uses a Floor Control Granted indication from MCPTT Server X to determine that the Prearranged MCPTT Group Call is established and step 8 is not performed.

8.
MCPTT UE-A sends an OK response to the MCPTT Server A.

9.
MCPTT UE-A sends and receives floor control signalling and media.

5.5.2.X.2.2.1.2.2
Confirmed Indication Using Fast MCPTT Call Establishment
This subclause describes the originating procedures when fast MCPTT Call establishment is used. The Inviting MCPTT UE-A receives the right-to-speak indication in a Floor Control message from the MCPTT Server X (controlling) when the number of Invited MCPTT Users that accept the invitation meets the commencement mode conditions. The fast MCPTT Call establishment is only applicable over a Pre-established Session. Figure 5.5.2.X.2.2.1.2.2-1 shows the signalling flow for this scenario.
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Figure 5.5.2.X.2.2.1.2.2: Fast MCPTT Call Establishment
Assumptions: 

-
Pre-established Session between MCPTT UE-A and MCPTT Server A;

-
Affiliation of Pre-arranged  Group Members interested in being involved in the Pre-arranged Group Call

The steps of the flows are as follows:

1.
MCPTT UE-A sends a SETUP Message to the MCPTT Server A over the pre-established bearer. Information elements contained in the SETUP message:

a)
Prearranged MCPTT Group Identity with an indication that it is a Pre-arranged MCPTT Group
b)
Address of the MCPTT User at the MCPTT UE-A; and

c)
Desired QoE Profile.
2.
When MCPTT Server A receives the SETUP message MCPTT Server A sends an SETUP ACK message to MCPTT UE-A over the pre-established bearer to confirm reception of the SETUP message.

3.
MCPTT Server A receives a SETUP message containing a URI with an indication that the URI is a Pre-arranged MCPTT Group not hosted by this MCPTT Server, the MCPTT Server A (participating) sends an INVITE request towards the hosting MCPTT Server. In this scenario, MCPTT Server X owns the Prearranged MCPTT Group Call Identity. Information elements contained in the INVITE request:

a)
Prearranged MCPTT Group Identity;

b)
Address of the MCPTT User at the MCPTT UE-A;

c)
MCPTT service identifier;

d)
Media Parameters of the MCPTT Server X;

e)
Supported floor control protocol(s); and

f)
Desired QoE Profile.

4.
MCPTT Server X invites the other affiliated Pre- arranged Group Members to the Prearranged MCPTT Group Call

5.
MCPTT Server X determines that the commencement mode conditions are met.

6.
When MCPTT Server X determines that the commencement mode conditions are met, the MCPTT Server X sends an OK (confirmed) to the MCPTT Server A through the signalling path. Information elements contained in the OK (confirmed):

a)
MCPTT Group Call Identity of the Prearranged MCPTT Group Call;

b)
MCPTT Server X selected Media Parameters;

c)
Selected floor control protocol(s); and

d)
QoE Profile for the MCPTT Group Call.

7.
The MCPTT Server A sends a CONNECT message to the MCPTT UE-A over the pre-established bearer. Informational elements contained in the CONNECT message:

a)
MCPTT Group Call Identity of the Prearranged MCPTT Group Call;

b)
Confirmed OK response received indication; and

c)
QoE Profile for the MCPTT Group Call.

8.
MCPTT UE-A sends a CONNECT ACK message to the MCPTT Server A over the pre-established bearer to acknowledge reception of the CONNECT message.
9.
MCPTT UE-A sends and receives floor control signalling and media.

5.5.2.X.2.2.2
Call Termination
Upon receiving an INVITE request from the MCPTT Server performing Controlling MCPTT Function, the MCPTT Server performing the Participating MCPTT Function MAY use the existing Pre-established Session, if 
-
the offered Media Streams are same or subset of those in the existing Pre-established Session; and

-
the Media Parameters of each offered Media Stream are compliant with the Media Parameters of the Media Stream of the same Media Type in the existing Pre-established Session.
NOTE:
If Inviting MCPTT UE or MCPTT Server performing Participating MCPTT Function is not able to use an existing Pre-established Session, then it can either use the On-demand Session or make session modification for the existing Pre-established Session to align the Media Parameters of the INVITE request with the existing Pre-established Session.

When using the existing Pre-established Session and the INVITE request is required to be answered manually by the MCPTT UE, the MCPTT Server performing Participating MCPTT Function shall send the INVITE request over the same dialog as that used to establish the Pre-established session. When the MCPTT UE accepts the Call the MCPTT Server performing Participating MCPTT Function shall send a CONNECT message over the bearer established by the Pre-established Session.
When using the existing Pre-established Session and the INVITE request is required to be answered automatically by the MCPTT UE, the MCPTT Server performing Participating MCPTT Function shall send a CONNECT message over the bearer established by the Pre-established Session.

Upon receiving a CONNECT message over the bearer established by the Pre-established Session the MCPTT UE shall respond with a CONNECT ACK message over the bearer established by the Pre-established Session to acknowledge the reception of the CONNECT message.
The Floor control Signalling and media can then be started.
5.5.2.X.2.2.2.1
Private Call Using Pre-established Session
5.5.2.X.2.2.2.1.1
Automatic Answer Using Pre-established Session
This subclause describes the Pre-established Session scenario where the Invited MCPTT User answers automatically.

This scenario is valid in the following cases:

-
Invited MCPTT User has defined that the MCPTT Session request from the Inviting MCPTT User is accepted automatically; or
-
Inviting MCPTT User or MCPTT Server has requested to override the manual answer setting.

NOTE:
If Inviting MCPTT UE or MCPTT Server performing Participating MCPTT Function is not able to use an existing Pre-established Session, then it can either use the On-demand Session or make session modification for the Pre-established Session to get Media Types and Media Parameters to match between the invitation request and the existing Pre-established Session
Figure 5.5.2.X.2.2.2.1.1-1 shows the signalling flow for this scenario.
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Figure 5.5.2.X.2.2.2.1.1-1: Automatic Answer using Pre-established Session
Assumptions: 

-
Pre-established Session between MCPTT UE-B and MCPTT Server B;

1.
MCPTT Server A (participating & controlling) sends INVITE request to MCPTT Server B (participating). Information elements contained in INVITE request:

a)
Address of the MCPTT User at the MCPTT UE-B;
b)
Media Parameters of MCPTT Server A (participating & controlling);
c)
MCPTT service identifier;
d)
Address of the MCPTT User at the MCPTT UE-A;
e)
Controlling MCPTT Function assigned indication;
f)
Manual answer override request, if included by MCPTT UE-A or by policy at the MCPTT Server A;
g)
Supported floor control protocol(s); and
h)
QoE Profile for the MCPTT Private Call.
2.
If the MCPTT UE-B is accepting the MCPTT Private Call automatically, or if the INVITE request contains a manual answer override request, or MCPTT Server B has policy to override manual answer then the MCPTT Server B (participating) sends the CONNECT message to the MCPTT UE-B over the pre-established bearer. Information elements contained in the CONNECT message:

a)
MCPTT Address of the Participant at MCPTT UE-A; 
b)
Nick Name of the Participant at MCPTT UE-A; and

c)
MCPTT Call Identity
3.
The MCPTT UE-B acknowledges the CONNECT message with a CONNECT ACK message to acknowledge delivery of the CONNECT message.

4.
The MCPTT Server B (participating) sends an OK response back towards the controlling network. Information elements contained in OK response:

a)
Media Parameters of MCPTT Server B;
b)
Selected floor control protocol; and
c)
Local QoE Profile for the MCPTT UE-B
5.
Upon receiving the OK response, the MCPTT Server A (participating & controlling) commences Floor Control Signalling and sending of Media.
5.5.2.X.2.2.2.1.2
Manual Answer Using Pre-established Session
This subclause describes a scenario where the Invited MCPTT User has selected the manual answer mode and this is not overridden by the request of the calling MCPTT User or by the MCPTT Servers. Figure 5.5.2.X.2.2.2.1.2-1 shows signalling flow for this scenario.
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Figure 5.5.2.X.2.2.2.1.2-1: Manual Answer with Pre-established Session
1.
MCPTT Server A (participating & controlling) sends INVITE request to MCPTT Server B (participating). Information elements contained in INVITE request: 

a)
MCPTT Address of the MCPTT User at the MCPTT UE-B;
b)
Media Parameters of MCPTT Server A (participating & controlling);
c)
MCPTT service identifier;
d)
Address of the MCPTT User at the MCPTT UE-A;
e)
Controlling MCPTT Function assigned indication

f)
Supported floor control protocol(s); and
g)
QoE Profile for the MCPTT Private Call.
2.
The MCPTT Server B sends an INVITE request to the SIP/IP Core B. In case Pre-established Session is used, the MCPTT Server B sends a re-INVITE request within an existing Pre-established Session to the SIP/IP Core B, if supported by the MCPTT Server B and the MCPTT UE-B. Information elements contained in INVITE/re-INVITE request: 

a)
Address of the MCPTT User at the MCPTT UE-B;
b)
Media Parameters of MCPTT Server B (participating);
c)
Manual answer request indication;
d)
MCPTT service identifier;
e)
Address of the MCPTT User at the MCPTT UE-A;
f)
Controlling MCPTT Function assigned indication;
g)
Supported floor control protocol(s); and
h)
QoE Profile for the MCPTT Private Call.
3.
When the MCPTT UE-B receives the INVITE request MCPTT UE-B prompts MCPTT User B about the MCPTT Private Call invitation and sends an ALERTING response.

4.
MCPTT Server B (participating) forwards ALERTING response to the MCPTT Server A (participating & controlling).

5.
When the MCPTT User B accepts the invitation, the MCPTT UE-B sends OK response for the INVITE request. Information elements contained in OK response:

a)
Media Parameters of the MCPTT UE-B

b)
Selected floor control protocol;
c)
Local QoE Profile for the MCPTT UE-B.

6.
When MCPTT Server B (participating) receives OK response it will forward it to the MCPTT Server A (participating & controlling). Information elements contained in OK response:

a)
Media Parameters of MCPTT Server B if MCPTT Server B (participating) stays on the media and Talk Burst Control and/or Media Burst Control path, otherwise Media Parameters received from the MCPTT UE-B are included

b)
Selected floor control protocol; and
c)
Local QoE Profile for the MCPTT UE-B.

7.
The MCPTT Server B (participating) sends the CONNECT message to MCPTT UE-B. Information elements contained in the connect message:

a)
Address of the Participant at the MCPTT UE initiating the invitation;
b)
Nick Name of the Participant at the MCPTT UE initiating the invitation; and
c)
MCPTT Call Identity

8.
The MCPTT UE-B acknowledges the CONNECT message with a CONNECT ACK message to acknowledge delivery of the CONNECT message.
9.
Upon receiving the OK response, the MCPTT Server A (participating & controlling) commences Floor Control Signalling and sending of Media.
5.5.2.X.2.2.2.2
Pre-arranged Group Call Using Pre-established Session
5.5.2.X.2.2.2.2.1
Automatic Answer Using Pre-Established Session

This subclause describes the Pre-established Session scenario where the Invited MCPTT User(s) answers automatically.

NOTE:
If Inviting MCPTT UE or MCPTT Server performing Participating MCPTT Function is not able to use an existing Pre-established Session, then it can either use the On-demand Session or make session modification for the Pre-established Session to get Media Types and Media Parameters to match between the invitation request and the existing Pre-established Session.

Figure 5.5.2.X.2.2.2.2.1-1 shows the message flow for this scenario.
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Figure 5.5.2.X.2.2.2.2.1-1: Automatic Answer using Pre-established Session

Assumptions:

-
Pre-established Session between MCPTT UE-A and MCPTT Server B;

-
Affiliation of Pre-arranged  Group Members interested in being involved in the Pre-arranged Group Call

-
MCPTT Server B requires an acknowledgement from MCPTT UE-B.

1.
MCPTT Server X (controlling) sends an INVITE request to MCPTT Server B (participating). Information elements contained in INVITE request:

a)
Address of the MCPTT User at the MCPTT UE-B;

b)
Media Parameters of MCPTT Server X (controlling);

c)
MCPTT service identifier;

d)
Address of the MCPTT User at the MCPTT UE-A;

e)
Controlling MCPTT Function assigned indication;

f)
MCPTT Call Identity for the Pre-arranged MCPTT Group Call;

g)
Manual answer override request, if included by MCPTT UE-A or by policy at the MCPTT Server A;

h)
Supported floor control protocol(s); and

i)
QoE Profile for the MCPTT Private Call.

2.
If the MCPTT UE-B is accepting the MCPTT Group Call automatically, or if the INVITE request contains a manual answer override request, or MCPTT Server B has policy to override manual answer, then the MCPTT Server B (participating) sends the CONNECT message to the MCPTT UE-B over the pre-established bearer. Information elements contained in the CONNECT message:

a)
MCPTT Address of the Participant at MCPTT UE-A; 

b)
Nick Name of the Participant at MCPTT UE-A; and

c)
MCPTT Call Identity

3.
The MCPTT UE-B sends a CONNECT ACK message to acknowledge delivery of the CONNECT message.

4.
Since the MCPTT Server B (participating) requires an acknowledgment from the MCPTT UE-B, MCPTT Server B (participating) sends an OK response back towards the controlling network after receiving the CONNECT ACK message. Information elements contained in OK response:

a)
Media Parameters of MCPTT Server B;

b)
Selected floor control protocol; and

c)
Local QoE Profile for the MCPTT UE-B.

NOTE:
If the MCPTT Serve B did not require an acknowledgement, it could send the OK response in parallel with the CONNECT message (this is known as an "unconfirmed indication").

5.
Upon receiving the OK response, the MCPTT Server X (controlling) sends and receives floor control signalling and media.

5.5.2.X.2.3
Leaving an MCPTT Call
5.5.2.X.2.3.1
General
The MCPTT UE using a Pre-established Session may leave the MCPTT Call by sending a SIP REFER (BYE) containing the identity of  the Pre-established Session to which the REFER applies and the MCPTT Call Identity of MCPTT Call to leave.
When the MCPTT Server that supports Pre-established session receives a SIP REFER request related to the Pre-established session indicating a BYE to be sent the MCPTT Server shall send a SIP BYE request towards the MCPTT User or MCPTT Group.  
When MCPTT Server using the existing Pre-established Session receives a BYE request for a MCPTT Call from the remote the MCPTT Server shall send a DISCONNECT message over the bearer established by the Pre-established Session.
Upon receiving a DISCONNECT message over the bearer established by the Pre-established Session the MCPTT UE shall respond with a DISCONNECT ACK message over the bearer established by the Pre-established Session to acknowledge the reception of the DISCONNECT message.
5.5.2.X.2.3.2
MCPTT UE Leaving an MCPTT Call when using Pre-established Session.

This subclause is for when a MCPTT UE using the Pre-established Session for a MCPTT Call leaves the MCPTT Call. Other members of the MCPTT Call either remain in the MCPTT Call or they are released from the MCPTT Call depending on the Call Scenario and the release policy. The MCPTT UE is released from the MCPTT Call, but the Pre-established Session is maintained between the MCPTT UE and the MCPTT Server. Figure 5.5.2.X.2.3.2-1 shows the signalling flow for this scenario.
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Figure 5.5.2.X.2.3.2-1: MCPTT UE leaves the MCPTT Call when using Pre-established Session
Assumptions: 

-
Pre-established Session between MCPTT UE-A and MCPTT Server A;
-
MCPTT UE-A is participating in an MCPTT Call using the Pre-established Session.
The steps of the flows are as follows:

1.
MCPTT UE-A sends a REFER (BYE) request to the MCPTT Server A. Information elements contained in REFER BYE message:

a)
A conference URI that identifies the Pre-established Session to which the REFER applies; and
b)
Identity of MCPTT Call to leave.
2.
When MCPTT Server A (participating) receives the REFER (BYE) request it acknowledges the request by sending OK response to the MCPTT UE-A;
3.
The MCPTT Server A (participating) sends a BYE request to the MCPTT Server X (controlling);
4.
The MCPTT Server X (controlling) sends an OK response to the MCPTT Server A (participating);
5.
After receiving the OK response MCPTT Server A sends a NOTIFY request to MCPTT UE-A;
6.
The MCPTT UE-A sends an OK response to MCPTT Server A (participating).
The Pre-established Session between MCPTT UE-A and the MCPTT Server A is maintained.
5.5.2.X.2.3.3
MCPTT Server Releases the MCPTT UE using a Pre-established Session from the MCPTT Call
This subclause describes the MCPTT Server releasing the MCPTT UE using a Pre-established Session from the MCPTT Call. Figure 5.5.2.X.2.3.3-1 shows the signalling flow for this scenario.
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Figure 5.5.2.X.2.3.3-1: MCPTT Server releases MCPTT UE while maintaining the Pre-established Session
Assumptions: 

-
Pre-established Session between MCPTT UE-B and MCPTT Server B; and

-
MCPTT UE-B is participating in an MCPTT Call using the Pre-established Session.
The steps of the flows are as follows:

-
Pre-established Session between MCPTT UE-B and MCPTT Server B;

1.
MCPTT Server A (participating & controlling) sends BYE request to MCPTT Server B (participating). Information elements contained in BYE request:

a)
Address of the MCPTT User at the MCPTT UE-B;
2.
Upon receiving the BYE request, the MCPTT Server B sends an OK response to the MCPTT Server X (controlling);
3.
MCPTT Server B (participating) sends the DISCONNECT message to MCPTT UE-B over the pre-established bearer;
4.
The MCPTT UE-B acknowledges the DISCONNECT message by sending a DISCONNECT ACK message over the pre-established bearer to acknowledge delivery of the DISCONNECT message.

The Pre-established Session between MCPTT UE-B and the MCPTT Server B is maintained.
5.5.2.X.2.4
Pre-established Session Modification
The Pre-established Session may be modified by the MCPTT UE and the MCPTT Server using the SIP procedures for session modification.
5.5.2.X.2.5
Removing the Pre-established Session
The Pre-established Session may be removed by the MCPTT UE and the MCPTT Server using the SIP procedures for terminating a SIP session.
5.5.2.X.3 Impact on Existing Entities and Interfaces
None identified.
5.5.2.X.4 Solution Evaluation
Editor’s Note: Evaluation of Pre-established session still needs to be performed.
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