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1. Reason for Change

According to TS 23.179 it shall be possible to merge groups using the group regrouping function.
10.6.2.4.4
Merging of groups involving multiple MCPTT systems

Figure 10.6.2.4.4-1 below illustrates the merging of MCPTT clients in a newly formed temporary group with active group calls.
Pre-conditions:

1.
The temporary group consists of group 1, which is hosted by the primary MCPTT system, and group 2, which is hosted by the partner MCPTT system.

2.
Both group 1 and group 2 have active calls.

3.
The group management client of the authorized MCPTT user belongs to the primary MCPTT system.
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Figure 10.6.2.4.4-1: Merging of groups involving multiple MCPTT systems
1.
The temporary group formation - group regrouping involving multiple MCPTT systems, according to subclause 10.4.4.2 takes place.

2.
The MCPTT client of the authorized MCPTT user requests group call merge operation to MCPTT server hosting group 1. The identities of the groups being combined are included in this message.

3.
The MCPTT server (primary) responds with an OK response.

4.
The MCPTT server (primary) sends a group combine request to the MCPTT server (partner) that is hosting group 2.
5.
The MCPTT server (partner) responds with a list members of group 2 and an indication of which members are affiliated and which are active in the call.

6.
The MCPTT server (primary) contacts the active members of group 2 inviting them to join the temporary group call.

7.
The MCPTT server (partner) transfers group 2's floor status data (including pending requests and queue positions) to the primary MCPTT server and combines this with the group 1's floor status data in order to create the temporary group's floor status data.
8.
The MCPTT server (primary) performs floor control for the temporary group.
9.
The MCPTT server (primary) notifies the MCPTT client of the authorised MCPTT user that the active calls have been merged.
NOTE:
The MCPTT server in primary system revokes and queues floor given to one of the two talkers based on the arbitration result for the temporary group.
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This is at the moment not included in the TS 24.380.
2. Summary of Change

The following principles are used:
-.
The application and signalling plane instructs the floor control server in 2 steps to merge.

For the merging:

1.
In the first step the floor control server terminates its state machine, initiates data according to the non-controlling MCPTT function behaviour and instructs the floor participant interfaces to the MCPTT client to move to the state machine used in the non-controlling MCPTT function.

2.
Any floor requests in the queue are sent as Floor Request messages to the MCPTT server acting as the floor control server.


During the role as a non-controlling MCPTT function Floor Request messages are stored in an passive floor request queue. When a floor request is granted or denied the Floor Request is removed from the passive floor request queue. The passive floor request queue is cleared on receipt of a Floor Idle message.
For the splitting:

1.
The principle is opposit as for the merging.

2.
The passive floor request queue is moved to be the active floor request queue.

The use of an active floor request queue and a passive floor request queue is introduced and added in definitins subclause.

(non-controlling MCPTT function of a MCPTT group is added as a definition with a reference to TS 24.379.
3. Consequence if not approved

Not fully compliant with TS 23.179.
5. Comments
The C1-161031 covers the TS 24.379 impact.

Note that the split is not included in TS 23.179. However, if splitting of groups are not possible, the merging is a useless feature. (Imagine that two chat groups, that most likely always are active, are merged. Then the merged groups will be there forever unless all MCPTT client disconnects and then joins again)
5. Proposal

It is proposed to agree the following changes to 3GPP TS 24.380 1.1.1.
* * * 1st Change * * *
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* * * 2nd Change * * *

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term or definition defined in the present document takes precedence over the definition of the same term or definition, if any, in 3GPP TR 21.905 [1].

Active floor request queue: the floor request queue used by the floor control server to queue received Floor Request messages.
Controlling MCPTT function: The MCPTT server performing a controlling role.
Conversation: A number of media bursts exchanged between participants in a group call session.

MBMS bearer: The service provided by the EPS to deliver the same IP datagrams to multiple receivers in a designated location.

MBMS subchannel: a logical channel which uses resources of an activated and announced MBMS bearer identified by the TMGI of the MBMS bearer and additional parameters, like UDP port, associated to a group or the MBMS subchannel used to e.g. inform when a conversation in a group call is started or ended.

Editor's note: The additional parameters for differentiating between MBMS subchannels channels which use the same TMGI are FFS.

Media burst: a flow of media from an MCPTT client that has the permission to send media.

Participating MCPTT function: The MCPTT server performing a participating role.

Passive floor request queue: the floor request queue used by the non-controlling MCPTT function to store received Floor Request messages for monitoring purposes.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.179 [5] apply:

Floor control

Floor participant

Floor control server

Group call

MCPTT call

MCPTT server performing a controlling role

MCPTT server performing a participating role
MCPTT user

Mission critical push to talk

Private call

SIP core

For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.379 [2] apply:

Non-controlling MCPTT function of a MCPTT group
* * * 3rd Change * * *

6.3.2
Controlling MCPTT function procedures at MCPTT call initialization
6.3.2.1
General
The subclause 6.3.2.2 describes the initial procedures when a new SIP session is establishing a group session or a private session with floor control.

The subclause 6.3.2.3 describes the procedures when a non-controlling MCPTT function switches from the non-controlling mode to the controlling mode.
6.3.2.2
Initial procedures
When an MCPTT call is established a new instance of the floor control server state machine for 'general floor control operation' is created.

For each MCPTT client added to the MCPTT call, a new instance of the floor control server state machine for 'basic floor control operation towards the floor participant' is added.

If the optional "mc_queuing" feature is supported and has been negotiated as specified in subclause 4.3.3, the floor control server could queue the implicit floor control request for the media-floor control entity.

The original initial SIP INVITE request or SIP REFER request to establish an MCPTT chat group call or to rejoin an ongoing MCPTT call is not handled as an implicit floor control request message by the floor control server unless explicitly stated in the SIP INVITE request or in the SIP REFER request.

The permission to send media to the inviting MCPTT client due to implicit floor control request is applicable to both confirmed indication and unconfirmed indication.

When the first unconfirmed indication is received from the invited participating MCPTT function (see 3GPP TS 24.379 [2]) the floor control server optionally can give an early indication to send RTP media packets, to the inviting MCPTT client.

If an early indication to send RTP media packets is given to the inviting MCPTT client, the floor participant is granted the permission to send media and the MCPTT server buffers RTP media packets received from the MCPTT client at least until the first invited MCPTT client accepts the invitation or until the RTP media packet buffer exceeds it maximum limit to store RTP media packets. 

If the MCPTT server does not support or does not allow media buffering then when an early indication to send RTP media packets is not given to the inviting MCPTT client, the floor participant is granted the permission to send media when the first invited MCPTT client accepts the media.

Before the floor control server sends the first floor control message in the MCPTT call, the floor control server has to assign itself a SSRC identifier to be included in media floor control messages and quality feedback messages if the MCPTT server is supporting that option. A suitable algorithm to generate the SSRC identifier is described in IETF RFC 3550 [3].

The floor participant and the floor control server can negotiate the maximum priority level that the floor participant is permitted to request. The floor control server can pre-empt the current sender based on the negotiated maximum priority level that the floor participant is permitted to request and the priority level included in the Floor Request message.

NOTE:
The maximum priority level that a floor participant can use is negotiated as specified in subclause 4.3.3.

Editor's note [CT1#94, C1-153709-2]: How the floor control server determines the highest priority level, which can be offered and answered to a MCPTT user, is FFS.

The floor participant and the floor control server can negotiate queueing of floor requests using the "mc_queuing" parameter as described in subclause 4.3.3. If queueing is supported and negotiated, the floor control server queues the floor control request if a Floor Request message is received when another floor participant has the floor and the priority of the current speaker is the same or higher.

6.3.2.3
Switching from a non-controlling MCPTT function mode to a controlling MCPTT function mode
When the MSC server switches from the non-controlling MCPTT function mode to controlling MCPTT function mode a new instance of the floor control server state machine for 'general floor control operation' is created.

For each MCPTT client in the MCPTT call a new instance of the floor control server state machine for 'basic floor control operation towards the floor participant' is added.

Any floor request in the passive floor request queue is moved to the active floor request queue.

NOTE:
The passive floor request queue is a floor request queue used by the non-controlling MCPTT function as specified in subclause 6.5.4 to monitor floor request sent by floor participants controlled by the non-controlling MCPTT function.
* * * 4th Change * * *

6.3.4
Floor control server state transition diagram for general floor control operation

6.3.4.1
General

The floor control server arbitration logic in the floor control server shall behave according to the state diagram and state transitions specified in this subclause.

Figure 6.3.4.1-1 shows the general floor control operation states (G states) and the state transition diagram.
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Figure 6.3.4.1-1: Floor control server state transition diagram for 'general floor control operation'
The floor control arbitration logic in the floor control server shall keep one instance of the 'general floor control operation' state machine per MCPTT call.

The floor participant associated to the ''general floor control operation' state is in the following subclauses referred to as the permitted MCPTT client.

If floor control messages or RTP media packets arrives in a state where there is no procedure specified in the following subclauses the floor control arbitration logic in the floor control server:
1.
shall discard the floor control message;

2.
shall request the media distributor in the MCPTT server to discard any received RTP media packet; and
3.
shall remain in the current state.

State details are explained in the following subclauses.

* * * 5th Change * * *

6.3.4.3.2
Enter state 'G: Floor Idle'

When entering this state from any state except the 'Start-stop' state and if no MCPTT client negotiated "mc_queuing" as described in subclause 4.3.3, the floor control arbitration logic in the floor control server:

1.
if there is a Track Info field stored, shall remove the Track Info field from the storage;

2.
shall send the Floor Idle message to all floor participants;

3.
shall start T7 (Floor Idle) timer and initialise the counter C7 (Floor Idle) to 1;

4.
shall start the T4 (Inactivity timer); and

5.
shall set the general state to 'G: Floor Idle' state.

When entering this state from any state except the 'Start-stop' state and if either no MCPTT client negotiated "mc_queuing" as described in subclause 4.3.3, the floor control arbitration logic in the floor control server:

1.
if there is a Track Info field stored, shall remove the Track Info field from the storage;

2.
if the active floor request queue is empty the floor control server:
a.
shall send Floor Idle message to all floor participants. The Floor Idle message:

i.
shall include a Message Sequence Number field with a Message Sequence Number value increased with 1;
b.
shall start T7 (Floor Idle) timer and initialise the counter C7 (Floor Idle) to 1;

c.
shall start the T4 (Inactivity timer); and

d.
shall set the general state to 'G: Floor Idle' state; and

3.
if the active floor request queue is not empty the floor control server:

a.
shall select a queued floor request from the top of the active floor request queue;

b.
shall remove that queued floor request from the active floor request queue;

c.
if the queued floor request includes a Track Info field, shall store the Track Info field; and

d.
shall enter the state 'G: Floor Taken' as specified in the subclause 6.3.4.4.2 with respect to that floor participant.

* * * 6th Change * * *

6.3.4.4.7
Receive Floor Request message with pre-emptive priority (R: pre-emptive Floor Request)

NOTE:
This procedure is invoked from the subclause 6.3.5.4.4.

If the floor participant negotiated "mc_priority" as specified in subclause 4.3.3, on receipt of a floor request message with the request priority level equal to pre-emptive priority, and if the priority level of the floor participant with permission to send media is not the pre-emptive priority, the floor control arbitration logic in the floor control server:

1.
shall stop the T1 (End of RTP media) timer if the timer are running;

2.
shall stop the T20 (Granted re-send) timer, if running;

3.
shall include a Reject Cause field with the <Reject Cause> value set to #4 (Media Burst pre-empted) in the Floor Revoke message sent in subclause 6.3.4.5.2;

4.
shall enter the 'G: pending Floor Revoke' state as specified in the subclause 6.3.4.5.2;

5.
shall insert the floor participant into the active floor request queue to the position in front of all queued requests, if not inserted yet or update the position of the floor participant in the active floor request queue to the position in front of all other queued requests, if already inserted; and

6.
shall send a Floor Queue Position Info message to the requesting floor participant, if negotiated "mc_queuing" as specified in subclause 4.3.3. The Floor Queue Position Request message:

a.
include the queue position and floor priority in the Queue Info field; and
b.
if the Floor Request message included a Track Info field, shall include the received Track Info field.

* * * 7th Change * * *

6.3.4.4.12
Receive an implicit floor request (R: Implicit floor request)

Upon receiving an implicit floor request due to an upgrade to an emergency group call, the floor control arbitration logic in the floor control server: 

1.
shall stop the T1 (End of RTP media) timer if the timer are running;

2.
shall stop the T20 (Granted re-send) timer, if running;

3.
shall set the Reject Cause field in the Floor Revoke message to #4 (Media Burst pre-empted);

4.
shall enter the 'G: pending floor revoke' state as specified in the subclause 6.3.4.5.2;

5.
shall insert the floor participant into the active floor request queue to the position in front of all queued requests, if not inserted yet or update the position of the floor participant in the active floor request queue to the position in front of all other queued requests, if already inserted; and

6.
shall send a Floor Queue Position Request message to the requesting floor participant, if negotiated "mc_queuing" as specified in subclause 4.3.3. The Floor Queue Position Request message:

a.
shall include the queue position and floor priority in the Queue Info field.

* * * 8th Change * * *

6.3.4.6.3
Sending Floor Queue Position Info message (S: Sending Floor Queue Position Info)

When a Floor Request message is added or when a queued floor request is removed from the active floor request queue the floor control arbitration logic in the floor control server supporting queueing of Floor Request messages:

1.
should send a Floor Queue Position Info message with the updated status to the floor participants in the active floor request queue which negotiated "mc_queuing" as specified in subclause 4.3.3, which have requested the queue position, whose queue position has been changed since the previous Floor Queue Position Info message and which are not the requesting floor participant added to the queue or removed from the queue. The Floor Queue Position Info message:

a.
shall include the queue position and floor priority in the Queue Info field; and
b.
if a Track Info field is included in the queued floor request, shall include the Track Info field in the queued request.

NOTE:
In congested situation the floor control server can determine to not send the Floor Queue Position Info message based on local policy.
Editor's note [CT1#95bis, C1-160017-1]: If this procedure shall be in 'any state' or in the 'Floor Taken' state is FFS. The general part of the procedure is better in subclause 6.3.5.8

* * * 9th Change * * *

6.3.4.6.4
Receive an instruction to merge group calls (R: Merge)
Upon receiving an instruction from the application and signalling plane to merge the ongoing group call with other group calls, the floor control server:

1.
shall perform the actions in subclause 6.5.2.3.
* * * 10th Change * * *

6.3.5
Floor control server state transition diagram for basic floor control operation towards the floor participant

6.3.5.1
General

The floor control interface towards the MCPTT client in the floor control server shall behave according to the state diagram and state transitions specified in this subclause.

Figure 6.3.5.1-1 shows the states and state transitions for an associated floor participant in the floor control server.
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Figure 6.3.5.1-1: Floor control server state transition diagram for basic floor control operation towards the floor participant
The floor control interface towards the MCPTT client in the floor control server shall create one instance of the 'basic floor control operations' state machine towards the MCPTT client for every floor participant served by the floor control server as follows:

1.
For pre-arranged group call in case of an originating MCPTT call, the 'basic floor control operation towards the floor participant' state machine shall be created when the MCPTT server sends the SIP 200 (OK) response towards the originating MCPTT client.

2.
For pre-arranged group call in case of a terminating MCPTT call, the 'basic floor control operation towards the floor participant' state machine shall be created when the floor control server receives the SIP 200 (OK) response.

3.
For chat group call the 'basic floor control operation state machine towards the floor participant' shall be created when the MCPTT server sends the SIP 200 (OK) response to the received initial SIP INVITE request.

The floor participant associated to the 'basic floor control operation towards the floor participant' state machine is here referred to as the "associated floor participant".

The external inputs to the state machine are:

1.
directives coming from the floor control arbitration logic;

2.
floor messages sent by the floor participants;

3.
media; and

4.
in certain cases, SIP messages used for call handling.

If floor control messages or RTP media packets arrives in a state where there is no procedure specified in the following subclauses, the floor control interface towards the MCPTT client in the floor control server: 

1.
shall discard the floor control message;

2.
shall request the network media interface in the MCPTT server to discard any received RTP media packet; and
3.
shall remain in the current state.

State details are explained in the following subclauses.

* * * 11th Change * * *

6.3.5.2.2
SIP Session initiated

When a SIP Session is established and:

1.
if an MCPTT client initiates an MCPTT call with an implicit floor request, and the MCPTT call does not exist yet, the floor control interface towards the MCPTT client in the floor control server:

a.
shall initialize a general state machine as specified in subclause 6.3.4.2.2; and

NOTE 1:
In the subclause 6.3.4.2.2 the 'general floor control operation' state machine will continue with the initialization of the 'general floor control operation' state machine.

b.
shall enter the state 'U: permitted' as specified in the subclause 6.3.5.5.2;

2.
if the associated MCPTT client rejoins an ongoing MCPTT call without an implicit floor request or initiates or joins a chat group call without an implicit floor request or attempts to initiate an already existing MCPTT call without an implicit floor request, and

a.
if an MCPTT call already exists but no MCPTT client has the permission to send a media, the floor control interface towards the MCPTT client in the floor control server:

i.
should send a Floor Idle message to the MCPTT client. The Floor Idle message:

A.
shall include a Message Sequence Number field with a Message Sequence Number value increased with 1; and

ii.
shall enter the state 'U: not permitted and Floor Idle' as specified in the subclause 6.3.5.5.2;

b.
if an MCPTT call is initiated, the floor control interface towards the MCPTT client in the floor control server:

i.
shall enter the state 'U: not permitted and Floor Idle' as specified in the subclause 6.3.5.5.2; and

ii.
shall initialize a general state machine as specified in subclause 6.3.4.2.2; and

NOTE 2:
In the subclause 6.3.4.2.2 the general state machine will continue with the initialization of the general state machine.

c.
if another MCPTT client has the permission to send a media, the floor control interface towards the MCPTT client in the floor control server:

i.
should send a Floor Taken message to the MCPTT client. The Floor Taken message:

A.
shall include the granted MCPTT users MCPTT ID in the Granted Party's Identity field, if privacy is not requested;

B.
shall include a Message Sequence Number field with a Message Sequence Number value increased with 1; and

C.
if the session is a broadcast group call, shall include the Permission to Request the floor field set to '0'; and

D.
if the session is not a broadcast group call, may include the Permission to Request the floor field set to '1';
ii.
shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2;

3.
if the associated floor participant attempts to initiate an already existing MCPTT call with an implicit floor request, and

a.
if no MCPTT client has the permission to send media, the floor control interface towards the MCPTT client in the floor control server:

i.
shall processes the implicit floor request as if a Floor Request message was receive as specified in subclause 6.3.4.3.3; and

ii.
shall enter the state 'U: permitted' as specified in the subclause 6.3.5.5.2;

b.
if the MCPTT client negotiated "mc_queuing" as specified in subclause 4.3.3 and if another MCPTT client has the permission to send media, the floor control interface towards the MCPTT client in the floor control server:

i.
shall set the priority level to the negotiated maximum priority level that the MCPTT client is permitted to request, except for pre-emptive priority, when high priority is used;

NOTE 3:
The maximum priority level the floor participant is permitted to request is negotiated in the "mc_priority" parameter as specified in subclause 4.3.3.

NOTE 4:
The initial implicit floor request will not result in pre-emption when an MCPTT client is joining an ongoing MCPTT call. If the MCPTT client wants to pre-empt the current MCPTT client that are sending media, an explicit floor request with pre-emptive priority is required.

ii.
shall insert the MCPTT client into the active floor request queue to the position immediately following all queued floor requests at the same priority level;

iii.
shall send a Floor Queue Position Info message to the MCPTT client. The Floor Queue Position Info message:

-
shall include the queue position and floor priority in the Queue Info field;

iv.
should send a Floor Queue Position Info message with the updated status to the MCPTT clients in the active floor request queue which negotiated "mc_queuing" as specified in subclause 4.3.3, which have requested the queue status, whose queue position has been changed since the previous Floor Queue Position Info message and which is not the joining MCPTT client. The Floor Queue Position Info message:

-
shall include the queue position and floor priority in the Queue Info field; and
vi.
shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2:

c.
if the MCPTT client did not negotiate "queuing" and if another MCPTT client has the permission to send a media, the floor control interface towards the MCPTT client in the floor control server:

i.
shall send a Floor Taken message to the MCPTT client. The Floor Taken message:

A.
shall include the granted MCPTT users MCPTT ID in the Granted Party's Identity field, if privacy is not requested;

B.
shall include a Message Sequence Number field with a Message Sequence Number value increased with 1;
C.
if the session is a broadcast group call, shall include the Permission to Request the floor field set to '0'; and

D.
if the session is not a broadcast group call, may include the Permission to Request the floor field set to '1'; and
ii.
shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2; and

4.
if the MCPTT client is invited to the MCPTT call and

a.
if another MCPTT client has permission to send a media, the floor control interface towards the MCPTT client in the floor control server:

i.
should send a Floor Taken message to the MCPTT client. The Floor Taken message:

A.
shall include the granted MCPTT users MCPTT ID in the Granted Party's Identity field, if privacy is not requested;

B.
shall include a Message Sequence Number field with a Message Sequence Number value increased with 1;
C.
if the session is a broadcast group call, shall include the Permission to Request the floor field set to '0'; and

D.
if the session is not a broadcast group call, may include the Permission to Request the floor field set to '1';

ii.
shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2; and

b.
if no other MCPTT client has the permission to send a media; the floor control interface towards the MCPTT client in the floor control server:

i.
should send a Floor Idle message to the MCPTT client. The Floor Idle message:

A.
shall include a Message Sequence Number field with a Message Sequence Number value increased with 1; and

ii.
shall enter the 'U: not permitted and Floor Idle' state as specified in the subclause 6.3.5.3.2.

* * * 12th Change * * *

6.3.5.4.4
Receive Floor Request message (R: Floor Request)

Upon receiving a Floor Request message from the associated floor participant and if the MCPTT client did not negotiate "queuing" or "mc_priority" as described in 3GPP TS 24.379 [2], the floor control interface towards the MCPTT client in the floor control server:

1.
shall send a Floor Deny message to the associated floor participant. The Floor Deny message:

a.
shall include in the Reject Cause field the <Reject Cause> value cause #1 (Another MCPTT client has permission); and

b.
may include in the Reject Cause field an additional text string explaining the reason for rejecting the floor request in the <Reject Phrase> value; and

c.
if the Floor Request included a Track Info field, shall include the received Track Info field; and

2.
shall remain in the 'U: not permitted and Floor Taken' state.

Upon receiving a Floor Request message from the associated floor participant and the session is a broadcast group call, the floor control interface towards the MCPTT client in the floor control server:

1.
shall send a Floor Deny message to the associated floor participant. The Floor Deny message:

a.
shall include in the Reject Cause field the <Reject Cause> value cause #5 (Receive only); and

b.
may include in the Reject Cause field an additional text string explaining the reason for rejecting the floor request in the <Reject Phrase> value; and

2.
shall remain in the 'U: not permitted and Floor Taken' state.

Upon receiving a Floor Request message from the associated floor participant and if the MCPTT client negotiated "mc_queuing" or "mc_priority" or both as described in specified in subclause 4.3.3 and according to local policy, the floor control interface towards the MCPTT client in the floor control server:

1.
shall determine the effective priority level as follows

a.
the lower of the priority level included in Floor Request message and the negotiated maximum priority level that the MCPTT client is permitted to request, if the MCPTT client negotiated "mc_priority" and priority level is included in the Floor Request message;

b.
the receive only priority, if the MCPTT client negotiated "mc_priority" and if the negotiated maximum priority level that the MCPTT client is permitted to request is receive only;

c.
the normal priority, if the MCPTT client negotiated "mc_priority", if the negotiated maximum priority level that the MCPTT client is permitted to request is not receive only and if the priority level is not included in the Floor Request message; and

d.
the normal priority, if the MCPTT client did not negotiate "mc_priority";

2.
if the effective priority level is receive only, the floor control interface towards the MCPTT client in the floor control server:

a.
shall send a Floor Deny message to the floor participant. The Floor Deny message:

i.
shall include in the Reject Cause field the <Reject Cause> value cause #5 (Receive only) ; and

ii.
may include in the Reject Cause field an additional text string explaining the reason for rejecting the floor request in the <Reject Phrase> value; and

iii.
if the Floor Request included a Track Info field, shall include the received Track Info field; and

b.
shall remain in the 'U: not permitted and Floor Taken' state;

3.
if

a.
a Track Info field is included in the Floor Request message, shall use the topmost <Participant Reference> value and the SSRC in the received Floor Release message to check if the floor participant has a queued floor request; or

b.
a Track Info field is not included in the Floor Request message, shall use the SSRC in the received Floor Release message to check if the floor participant has a queued floor request;

4.
if the floor participant already has a queued floor request with the same effective priority level, the floor control interface towards the MCPTT client in the floor control server:

a.
shall send a Floor Queue Position Info message to the requesting MCPTT client, if the MCPTT client negotiated "queuing". The Floor Queue Position Info message:

i.
shall include the queue position and floor priority in the Queue Info field; and

ii.
if the Floor Request included a Track Info field, shall include the received Track Info field;

5.
if the effective priority level is pre-emptive and there are no other pre-emptive requests in the active floor request queue and the effective priority level of the current MCPTT client with permission to send a media is not the pre-emptive priority, the floor control interface towards the MCPTT client in the floor control server:

a.
shall forward the Floor Request message to the floor control server arbitration logic indicating that a Floor Request message with pre-emptive priority is received;

NOTE:
The Floor control server arbitration logic initiates revoking the permission to send media towards the current MCPTT client with the permission to send media as specified in the subclause 6.3.4.4.7;

6.
if the MCPTT client did not negotiate "queuing", the effective priority level is pre-emptive and either other pre-emptive request is queued or the effective priority level of the current MCPTT client with permission to send a media is the pre-emptive priority, the floor control interface towards the MCPTT client in the floor control server:

a.
shall send a Floor Deny message to the associated floor participant. The Floor Deny message:

i.
shall include in the Reject Cause field the <Reject Cause> value cause #1 (Another MCPTT client has permission);

ii.
may include in the Reject Cause field an additional text string explaining the reason for rejecting the floor request in the <Reject Phrase> value; and

iii.
if the Floor Request included a Track Info field, shall include the received Track Info field; and

b.
shall remain in the 'U: not permitted and Floor Taken' state;

7.
if the MCPTT client did not negotiate "queuing" and the effective priority level is not pre-emptive, the floor control interface towards the MCPTT client in the floor control server:

a.
shall send a Floor Deny message to the associated floor participant. The Floor Deny message:
i.
shall include in the Reject Cause field the <Reject Cause> value cause #1 (Another MCPTT client has permission);

ii.
may include in the Reject Cause field an additional text string explaining the reason for rejecting the floor request in the <Reject Phrase> value; and

iii.
if the Floor Request included a Track Info field, shall include the received Track Info field; and

b.
shall remain in the 'U: not permitted and Floor Taken' state; and

8.
if the MCPTT client negotiated "mc_queuing" as specified in subclause 4.3.3 and the effective priority level is not pre-emptive, the floor control interface towards the MCPTT client in the floor control server:

a.
shall insert the MCPTT client into the active floor request queue, if not inserted yet, or update the position of the MCPTT client in the active floor request queue, if already inserted, to the position immediately following all queued requests at the same effective priority level;

b.
the floor control server shall send a Floor Queue Position Info message to the floor participant. The Floor Queue position message:
i.
shall include the queue position and floor priority in the Queue Info field; and

ii.
if the Floor Request included a Track Info field, shall include the received Track Info field; and

c.
shall remain in the 'U: not permitted and Floor Taken' state.

* * * 13th Change * * *

6.3.5.4.5
Receive Floor Release message (R: Floor Release)

Upon receiving a Floor Release message from the associated floor participant and if the MCPTT client did not negotiate "mc_queuing" or mc_priority" as specified in subclause 4.3.3, the floor control interface towards the MCPTT client in the floor control server:

1.
shall send a Floor Taken message to the associated floor participant. The Floor Taken message:

a.
shall include the granted MCPTT users MCPTT ID in the Granted Party's Identity field, if privacy is not requested;

b.
shall include a Message Sequence Number field with a Message Sequence Number value increased with 1;
c.
shall include the Permission to Request the floor field set to "0", if the floor participants are not allowed to request the floor; and
d.
if the Floor Release message included a Track Info field, shall include the received Track Info field; and

2.
shall remain in the 'U: not permitted and Floor Taken' state.

Upon receiving a Floor Release message from the associated floor participant and if the MCPTT client negotiated "mc_queuing" as specified in subclause 4.3.3, the floor control interface towards the MCPTT client in the floor control server:

1.
if

a.
a Track Info field is included in the Floor Release message, shall use the topmost <Participant Reference> value and the SSRC in the received Floor Release message to check if the floor participant has a queued floor request; or

b.
if a Track Info field is not included in the Floor Release message, shall use the SSRC in the received Floor Release message to check if the floor participant has a queued floor request; 

2.
shall remove the MCPTT client from the active floor request queue, if the MCPTT client was in the active floor request queue;

3.
shall send a Floor Taken message to the associated floor participant. The Floor Taken message:

a.
shall include the granted MCPTT users MCPTT ID in the Granted Party's Identity field, if privacy is not requested;

b.
if the session is a broadcast group call, shall include the Permission to Request the floor field set to '0';

c.
if the session is not a broadcast group call, may include the Permission to Request the floor field set to '1'; and

d.
if a Track Info field is included in the Floor Release message, shall include the received Track Info field; and

4.
shall remain in the 'U: not permitted and Floor Taken' state.

* * * 14th Change * * *

6.3.5.8.3
Receiving an merging instruction (R: Merge)

Upon receipt of an instruction to merged with another group due to the group regrouping function, the floor control interface towards the MCPTT client:

1.
shall create an instance of the 'floor participant interface state transition';

2.
shall move information associated with the instance used for 'floor participant interface state transition' to the 'basic floor control operation towards the floor participant' state machine;

NOTE:
 Which information that needs to be moved is an implementation issue.

3.
shall enter the 'Start-stop' state and terminate the 'basic floor control operation towards the floor participant'' state machine associated with this floor participant and this MCPTT call;

4.
if the state was 'U: permitted and Floor Idle', 'U: pending Floor Revoke', 'U: pending Floor Revoke' or 'U: not permitted but sends media':

a.
shall enter the 'P: has no permission' state; and
b.
shall perform actions specified in subclause 6.5.5.3; and

5.
if the state was 'U: permitted':

a.
shall enter the 'P: has permission' state; and

b.
shall perform actions specified in subclause 6.5.5.4.
* * * 15th Change * * *

6.5.2
The MCPTT call initialization procedure in the non-Controlling MCPTT function of an MCPTT group
6.5.2.1
General

The subclause 6.5.2.2 describes the initial procedures when a new SIP session is establishing a group session or a private session with floor control.

The subclause 6.5.2.3 describes the procedure for switching from a controlling MCPTT function mode to a non-controlling MCPTT function mode.
6.5.2.2
Initial procedures when a new SIP session is establishing a group session or a private session with floor control
When receiving an indication from the application and signalling plane that a group session is initiated, the floor control server interface:

1.
shall initiate and store a message sequence number value with the value to be used in the Message Sequence Number field in the Floor Idle and Floor Taken messages;
2.
shall for each MCPTT client in the MCPTT group controlled by the non-controlling MCPTT function and that are participating in the session:

a.
generate a random temporary identifier between 0 and 4294967295;

b.
store an association between the generated temporary identifier and the floor participant interface;

c.
store information about capabilities negotiated in the "mc_queuing" and "mc_priority" SDP attributes as described in subclause 4.3;

d.
store information whether the MCPTT client requested privacy or not; and

e.
request the floor participant associated with the MCPTT client to initiate an instance of the 'floor participant state transition' state machine; and

3.
perform the actions in the subclause 6.5.4.

When receiving an indication from the application and signalling plane that an MCPTT client has accepted an invitation to the session, the floor participant interface shall perform the actions in subclause 6.5.5.
* * * 16th Change * * *

6.5.2.3
Switching from a controlling MCPTT function mode to a non-controlling MCPTT function mode
6.5.2.3.1
Overview
The switching from working in a controlling MCPTT functional mode to a non-controlling MCPTT functional mode is a 2 step procedure.

In step 1 the controlling MCPTT function prepares for start acting as a non-controlling MCPTT function. The step 1 procedure is specified in subclause 6.5.2.3.2.
Before continuing with step 2 the application and signalling plane needs to receive a confirmation that the SIP session between the floor control server and the interface to the floor control server is established.
In the step 2, the controlling MCPTT functions starts acting as a non-controlling MCPTT function. The step 2 procedure is specified in subclause 6.5.2.3.3.
6.5.2.3.2
Preparing for the switch to non-controlling MCPT function (Step 1)
When receiving a request from the application and signalling plane to prepare for merging with another group session, the floor control server:

1.
shall release the instant used for 'general floor control operation'; and
2.
shall for each MCPTT client in the MCPTT group controlled by the controlling MCPTT function and participating in the session:

a.
generate a random temporary identifier between 0 and 4294967295;

b.
store an association between the generated temporary identifier and the floor participant interface;

c.
store information about capabilities negotiated in the "mc_queuing" and "mc_priority" SDP attributes as described in subclause 4.3;

d.
store information whether the MCPTT client requested privacy or not; and

e.
request the floor participant associated with the MCPTT client to initiate an instance of the 'floor participant state transition' state machine.
6.5.2.3.3
Start acting as a non-controlling MCPT function (Step 2)
When receiving a request from the application and signalling plane to finalize the switch to non-controlling MCPT function behaviour, the floor control server:
1.
start acting as a floor control server interface;
2.
if an active floor request queue exists, for each queued floor request in the active floor request queue:
NOTE:
The active floor request queue was built up when the non-controlling MCPTT function was acting as a floor control server.
a.
shall send a Floor Request message to the floor control server. The Floor Request:

i.
shall include all fields included by the floor participant;

ii.
if a Track Info field is included, shall include the temporary identifier at the end of the <Floor Participant Reference> value item; and

ii.
if a Track Info field is not included:

A.
shall include the "mc_queueing" attribute value negotiated as described in subclause 4.3 in the <Queueing Capability> value;
B.
shall include a <Participant Type> value based on the <Participant Type> element specified in TS 3GPP 24.381 [aaa], if value in the  <Participant Type> element is available, otherwise set the <Participant Type> value to '15' (unknown);
B.
shall include the "mc_priority" attribute value negotiated as described in subclause 4.3 in the <Track Info Priority Level> value; and

C. shall include the temporary identifier as the first <Floor Participant Reference> value;

3.
if an active floor request queue exists, shall move the active floor request queue to a passive floor request queue; and
4.
perform the actions in the subclause 6.5.4.

When receiving an indication from the application and signalling plane that an MCPTT client has joined the session, the floor participant interface shall perform the actions in subclause 6.5.5.
* * * 17th Change * * *

6.5.4
Floor control server interface procedures

Editor's note: TS 23.179 indicates that the non-controlling MCPTT function can filter floor control messages, i.e. not just forward any received message. Some filtering is implemented in the floor participant interface procedure (6.5.5). Any additional filtering is FFS.

6.5.4.1
General

The floor control server interface is stateless with regards to the floor control message received and sent.

The following subclauses specifies what the floor control server shall do when receiving a floor control message from the floor control server or from the floor participant interface and how the floor control server controls the media distributor in the non-controlling MCPTT function.
6.5.4.2
Receiving a Floor Request message

Upon receiving a Floor Request message from one floor participant interface, the floor control server interface:

1.
shall send the Floor Request message to the floor control server. The Floor Request message:

a.
shall include all fields included by the floor participant; and

b.
if a Track Info field is included, shall include the temporary identifier at the end of the <Floor Participant Reference> value item; and

c.
if a Track Info field is not included:

i.
shall include the "mc_queueing" attribute value negotiated as described in subclause 4.3 in the <Queueing Capability> value;

i.
shall include a <Participant Type> value based on the <Participant Type> element specified in TS 3GPP 24.381 [aaa], if value in the  <Participant Type> element is available, otherwise set the <Participant Type> value to '15' (unknown);

ii.
shall include the "mc_priority" attribute value negotiated as described in subclause 4.3 in the <Track Info Priority Level> value; and

iii. shall include the temporary identifier as the first <Floor Participant Reference> value; and

2.
if "mc_queueing" was negotiated, shall store the outgoing Floor Request message in the passive floor request queue.
6.5.4.3
Receiving a Floor Release message

Upon receiving a Floor Release message from one floor participant interface, the floor control server interface:

NOTE:
A Floor Release message can be received from the permitted floor participant and from any participant that is queued in the floor control server.

1.
shall send a Floor Release message to the floor control server. The Floor Release message:

a.
shall include all fields included by the floor participant in the Floor Release message;

b.
if a Track Info field is included, shall include the temporary identifier at the end of the <Floor Participant Reference> value item; and

c.
if a Track Info field is not included, shall include a Track Info field as follows:

i.
shall include the "mc_queueing" attribute value negotiated as described in subclause 4.3 in the <Queueing Capability> value;

ii.
shall include the "mc_priority" attribute value negotiated as described in subclause 4.3 in the <Track Info Priority Levele> value; and

iii. shall include the temporary identifier as the first <Floor Participant Reference> value.

4.
if a Floor Request message received from the floor participant is in the passive floor request queue, shall remove the floor request from the passive floor request queue.
* * * 18th Change * * *

6.5.4.6
Receiving a Floor Granted message

Upon receiving a Floor Granted message from the floor control server, the floor control server interface:

1.
shall use the <Participant Reference> value at the end of the Track Info field to identify the floor participant interface;

2.
if:

a.
the Track Info field only contains one <Participant Reference> value, shall remove the Track Info field from the outgoing Floor Granted message; and

b.
if the Track Info field contains more than one <Participant Reference> value, shall remove the last <Participant Reference> value from the Track Info field;
3.
shall send a Floor Taken message to all participant interfaces with the exception of the floor participant interface to which the Floor Granted message is sent. The Floor Taken message:

a.
shall include the granted MCPTT users MCPTT ID in the Granted Party's Identity field, if privacy is not requested by the granted floor participant when the MCPTT client was invited to the session;

NOTE:
The privacy request was stored for each invited MCPTT client when the MCPTT client accepted the invitation as described in subclause 6.5.2.

b.
shall increase the stored message sequence number value with 1, include the new value of the message sequence number in the Message Sequence Number field and then store the new value of the message sequence number; and
c.
shall include the Permission to Request Floor field to '0', if the group call is a broadcast group call;
d.
may include the Permission to Request the Floor field set to '1', if the group call is not a broadcast group call
4.
if the Floor Request message received from the floor participant is in the passive floor request queue, shall remove the floor request from the passive floor request queue.
* * * 19th Change * * *

6.5.4.7
Receiving a Floor Deny message

Upon receiving a Floor Deny message from the floor control server, the floor control server interface:

1.
shall use the <Participant Reference> value at the end of the Track Info field to identify the floor participant interface;

2.
if:

a.
the Track Info field only contains one <Participant Reference> value, shall remove the Track Info field from the outgoing Floor Granted message; and

b.
if the Track Info field contains more than one <Participant Reference> value, shall remove the last <Participant Reference> value from the Track Info field; and

3.
shall forward the Floor Deny message to the floor participant interface;

4.
if the Floor Request message received from the floor participant is in the passive floor request queue, shall remove the floor request from the passive floor request queue.
6.5.4.8
Receiving the Floor Idle message

Upon receiving a Floor Idle message from the floor control server, the floor control server interface:

NOTE:
The Floor Idle message can be either destined to floor participants in all MCPTT clients or is sent to the floor participant in a specific MCPTT client. In the latter case the Floor Idle message contains the Track Info field.

1.
if the Floor Idle message contains a Track Info field;

a.
shall use the <Participant Reference> value at the end of the Track Info field to identify the floor participant interface;

b.
if:

i.
the Track Info field only contains one <Participant Reference> value:

A.
shall remove the Track Info field from the outgoing Floor Idle message;

B.
shall increase the stored message sequence number value with 1; and
C.
replace the received stored <Message Sequence Number> value in the Message Sequence Number field with the new value of the message sequence number and store the new message sequence number; and

ii.
if the Track Info field contains more than one <Participant Reference> value, shall remove the last <Participant Reference> value from the Track Info field; and

c.
shall send the Floor Idle message to the floor participant interface; and

2.
if the Floor Idle message does not contain a Track Info field;

a.
shall send the Floor Idle message to all floor participant interfaces;
3.
if the first bit in the subtype of the Floor Idle message is set to '1' (acknowledgement is required) as specified in subclause 8.2.2, based on local policy:

a.
shall send a Floor Ack message. The Floor Ack message:

i.
shall include the Source field set to '3' (the non-controlling MCPTT function is the source); and
b.
shall wait for Floor Ack messages from floor participants; and
4.
shall empty the passive floor request queue.
* * * 19th Change * * *

6.5.4.16
Receiving a split instruction (R: Split)
Upon receiving an instruction from the application and signalling plane to split the ongoing group session, the floor control server interface:

1.
shall perform the actions in subclause 6.3.2.3.
* * * 20th Change * * *

6.5.5
Floor participant interface procedures

6.5.5.1
General

The floor participant interface shall behave according to the state diagram and state transitions specified in this subclause.

Figure 6.5.5.1-1 shows the general floor control operation states (P states) and the state transition diagram.
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Figure 6.5.5.1-1: The 'floor participant interface state transition' state diagram

The floor participant interface shall keep one instance of the 'floor participant interface state transition' state machine per MCPTT client in a session.

The floor participant associated to the 'floor participant interface state transition' state machine is in the following subclauses referred to as the associated floor participant.

If floor control messages or RTP media packets arrives in a state where there is no procedure specified in the following subclauses the floor participant interface: 

1.
shall discard the floor control message;

2.
shall request the network media interface to discard any received RTP media packet; and 

3.
shall remain in the current state.

State details are explained in the following subclauses.
* * * 21th Change * * *

6.5.5.3.11
Receive split instruction (R: Split)
Upon receiving an instruction to split the ongoing MCPTT call, the interface to the floor participant:

1.
shall create a new instance of the 'basic floor control operation towards the floor participant' state machine;

2.
shall move information associated with the instance used for 'floor participant interface state transition' to the 'basic floor control operation towards the floor participant' state machine;

NOTE:
 Which information that needs to be moved is an implementation issue.
3.
shall enter the 'Start-stop' state and terminate the 'floor participant state transition' state machine associated with this floor participant and this session;

4.
if the state in 'general floor control operation' state machine is 'G: Floor Idle' state; shall enter the 'U: not permitted and Floor Idle' state as specified in subclause 6.3.5.3.2; and

5.
if the state in 'general floor control operation' state machine is 'G: Floor Taken' state; shall enter the 'U: not permitted and Floor Taken' state as specified in subclause 6.3.5.4.2.
* * * 21th Change * * *

6.5.5.4.8
Receive split instruction (R: Split)
Upon receiving an instruction to split the ongoing MCPTT call, the interface to the floor participant:

1.
shall create a new instance of the 'basic floor control operation towards the floor participant' state machine;

2.
shall move information associated with the instance used for 'floor participant interface state transition' to the 'basic floor control operation towards the floor participant' state machine;

NOTE:
 Which information that needs to be moved is an implementation issue.

3.
shall enter the 'Start-stop' state and terminate the 'floor participant state transition' state machine associated with this floor participant and this session;

4.
shall enter the 'U: permitted' state as specified in subclause 6.3.5.5.2.
* * * End Change * * * *
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R:Media

R: Floor Request OR

[R: Media AND pre-granted mode] OR

S: Floor Granted

S: Floor Taken

S: Floor Idle

Floor Request OR

Floor Release OR

R: Media OR

R: Still-Alive OR

T23 expired OR

S: Floor Deny OR

R: Implicit floor request 

[T8 (Talk Burst Revoke) timer expired OR

R: Media OR

R: Floor Release

S: Floor Taken

R: Merge



*
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G: Floor Idle

R: Floor Request  OR

Floor request queue not_empty OR

R: Implicit floor request

G: Floor Taken

[T7 (MB_Idle) timer fired OR

[R: Floor Request OR

[T4 (Inactivity) timer expiry

R:Media OR

R: Floor Request OR

T20 (Granted re-send) timer expired OR

T20 (Granted re-send) timer expired N times

G: pending

Floor Revoke

T2 (Stop talking) timer expired OR

R: pre-emptive Floor Request OR

R: Implicit floor request

R: RTP Media

Start-stop

MCPTT session initialization without implicit floor request

T4 (Inactivity) timer expiry

Releasing

R: MCPTT call release - 2

R: MCPTT call  Release – 1

[MCPTT call initialization AND tb_granted set to 1] OR

[MCPTT call initialization AND implicit floor request]

T1 (End of RTP media) timer expired OR

R: Floor Release

Floor Request added or removed from floor request queue

Any state

R: Merge



*









T3 (Stop talking grace) timer fired OR
T1 (End of RTP media) timer expired OR
R: Floor Release








Start-Stop

P: has no permission

P: has permission

Any state

P: Releasing

Participant invited to session

R: RTP media OR

R: Floor Release OR

R: Floor Ack OR

R: Floor Revoke

R: Floor Granted 

R: Floor Idle OR

R: Floor Taken

R: Floor  Idle OR

R: Floor Taken OR

R: Floor Request OR

R: Floor Deny OR

R: Floor Queue Position Info OR

R: Floor Queue Position Request OR

R: RTP media OR

R: Floor Release

MCPTT call
release - 2

MCPTT call release - 1

R: Floor Ack

R: Split

R: Split
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U:not permitted

and Floor Idle

U:permitted

R: Floor Release OR

R: Media OR

R: Floor Request

Floor Request OR

R: Floor Release OR

R: Floor Queue Position Request OR

R: Implicit floor request

S: Floor Revoke

U:not permitted

and Floor Taken

S: Floor Idle

R:Media

U:not permitted

but sends media

R: Floor Release

[T8 (media Revoke) expired

R: Floor Release

U:pending

Floor Revoke

Start-stop state

[SIP session initiated AND implicit floor request]

S: Floor Taken

S: Floor Idle

Releasing

R: PoC Session release - 2

R: PoC Session release – 1 OR

T23 (Still-alive) expired N times

Any

State

S: Floor Idle

R:Media

R: Floor Request OR

[R: Media AND pre-granted mode] OR

S: Floor Granted

S: Floor Taken

S: Floor Idle

Floor Request OR

Floor Release OR

R: Media OR

R: Still-Alive OR

T23 expired OR

S: Floor Deny OR

R: Implicit floor request

[T8 (Talk Burst Revoke) timer expired OR

R: Media OR

R: Floor Release

S: Floor Taken



*
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MCPTT server (Partner)


MCPTT server
(Primary)


1. Temporary group formation (see figure 10.6.2.2-1)



Start-Stop

P: has no permission

P: has permission

Any state

P: Releasing

Participant invited to session

R: RTP media OR

R: Floor Release OR

R: Floor Ack OR

R: Floor Revoke

R: Floor Granted 

R: Floor Idle OR

R: Floor Taken

R: Floor  Idle OR

R: Floor Taken OR

R: Floor Request OR

R: Floor Deny OR

R: Floor Queue Position Info OR

R: Floor Queue Position Request OR

R: RTP media OR

R: Floor Release

MCPTT call
release - 2

MCPTT call release - 1

R: Floor Ack












