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1. Introduction
This contribution introduces private call procedures and message formats for MCPTT off-network.
2. Reason for Change
3. Consequence if not approved

Incomplete specification

4. Proposal

It is proposed to agree the following changes to 3GPP TS <24.379>.
* * * First Change * * * *
11.2
Off-network private call
11.2.1
General

11.2.1.1
Call control state machine
The figure 11.2.1.1-1 gives an overview of the main states and transitions on the UE for private call control.
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Figure 11.2.1.1-1: Private Call Control state machine


11.2.1.2
Call Control states

11.2.1.2.1
S0: Start Stop

In this state, no private call control entity exists.
11.2.1.2.2
S1: Ignoring same call id
This state exists for UE, when the UE is not part of an ongoing private call.

11.2.1.2.3
S2: Wait for call response message

This state exists for UE, when the UE has sent a PRIVATE CALL SETUP REQUEST message and is waiting for a response, PRIVATE CALL ACCEPT or PRIVATE CALL REJECT message.
11.2.1.2.4
S3: Wait for release response message

This state exists for UE, when the UE has sent a PRIVATE CALL RELEASE message and is waiting for a PRIVATE CALL RELEASE ACK message.

11.2.1.2.5
S4: Part of ongoing call

This state exists for UE, when the UE is part of an ongoing private call.

11.2.1.2.6
S5: Pending
This state exists for UE, when the UE has presented a notification to the user for the received PRIVATE CALL SETUP REQUEST message and is waiting for a user indication.
11.2.2
Procedures

11.2.2.1
General

11.2.2.1.1
Sending/Receiving a message

Editor's note: it is FFS how security works in off-network situations as SA3 has not concluded on stage-2 requirements

In order to participate in a private call, the MCPTT client:

1)
shall send the MONP message as a UDP message to the local IP address of the MCPTT user, on UDP port TBD, with an IP time-to-live set to 255; and
Editor's note: Port number for the message is FFS.
Editor's note: The local IP address of each UE can be assigned during the eProSe discovery procedures. In case of not using local IP address, the multicast IP address can be used.
2)
shall treat UDP messages received on the port TBD as received MONP message.
NOTE 1:
An MCPTT client that supports IPv6 shall listen to the IPv6 addresses.

11.2.2.1.2 
Session description

For an off-network MCPTT session, only MCPTT speech is used.

One off-network MCPTT session may include one media-floor control entity.

The MCPTT client shall generate an SDP body for a group call in accordance with rules and procedures of RFC4566 [12].
The MCPTT client:
1)
shall include in the session-level section:

a)
the "o=" field with the <username> portion set to a dash;

b)
the "s=" field with the <session name> portion set to a dash; and

c)
the "c=" field with the <nettype> portion set to "IN", the <addrtype> portion set to the IP version of a multicast IP address of the MCPTT group and the <connection-address> portions set to the multicast IP address of the MCPTT group;

2)
shall include the media-level section for MCPTT speech consisting of:

a)
the "m=" field with the <media> portion set to "audio", the <port> portion set to a port number for MCPTT speech of the MCPTT group, the <proto> field set to "RTP/AVP" and <fmt> portion set indicating RTP payload type numbers;

b)
the "i=" field with the <session description> portion set to "speech";

c)
the "a=fmtp:" attribute(s), the "a=rtpmap:" attribute(s) or both, indicating the codec(s) and media parameters of the MCPTT speech; and

d)
the "a=rtcp:" attribute indicating port number to be used for RTCP at the MCPTT client selected according to the rules and procedures of IETF RFC 3605 [13], if the media steam uses other than the default IP address; and

3)
may include the media-level section for media-floor control entity consisting of:

a)
an "m=" line, with the <media> portion set to "application", the <port> portion set to a port number for media-floor control entity of the MCPTT group, the <proto> field set to "udp" and <fmt> portion set to "MCPTT"; and

b)
the "a=fmtp:MCPTT" attribute indicating the parameters of the media-floor control entity as specified 3GPP TS 24.380 [5].
11.2.2.2

Private call setup

11.2.2.2.1
Initiating a private call
When in the 'S0: Start Stop' state or 'S1: Ignoring same call id', upon an indication from MCPTT User to initiate a private call, the MCPTT Client:

1)
shall generate and store the call identifier as a random number uniformly distributed between (0, 65536)
2)
shall generate a PRIVATE CALL SETUP REQUEST message as specified in subclause 10.2.3.5:

a)
shall set the call identifier IE with the stored call identifier;

b)
shall set the sending MCPTT user ID IE with own MCPTT user ID; 

c)
may set the commencement mode IE to 'automatic commencement mode' if requested. Otherwise, set the commencement mode IE to 'manual commencement mode'; and
d)
shall set the SDP IE as defined in subclause 11.2.2.1.2.
3)
shall send the PRIVATE CALL SETUP REQUEST message towards other MCPTT client according to rules and procedures as specified in subclause 11.2.2.1.1;
4)
shall start timer T1 (private call request retransmission); and

5)
shall enter the 'S2: waiting for call response' state.
Editor's note: the value of the timer can be pre-configured and is FFS.
11.2.2.2.2
Private call setup request retransmission

When in the 'S2: waiting for call response' state, upon expiry of timer T1 (private call request retransmission), the MCPTT Client:

1)
shall generate a PRIVATE CALL SETUP REQUEST message as specified in subclause 10.2.3.5;

a)
shall set the call identifier IE with the stored call identifier; and

b)
shall set the sending MCPTT user ID IE with own MCPTT user ID;.

c)
may set the commencement mode IE to 'automatic commencement mode' if requested. Otherwise, set the commencement mode IE to 'manual commencement mode'

d)
shall set the SDP IE as defined in subclause 11.2.2.1.2

2)
shall send the PRIVATE CALL SETUP REQUEST message towards other MCPTT client according to rules and procedures as specified in subclause 11.2.2.1.1;
3)
shall re-start timer T1 (private call request retransmission); and
4)
shall remain in the 'S2: waiting for call response' state.
11.2.2.2.3
Ringing notification to the user

When in the 'S2: waiting for call response' state, upon receiving a PRIVATE CALL RINGING message, the MCPTT Client:

1)
may notify the user; and
2)
shall remain in the 'S2: waiting for call response' state.
11.2.2.2.4
No response to private call setup request with automatic commencement mode
In the 'S2: waiting for call response' state after sending PRIVATE CALL SETUP REQUEST message with commencement mode IE set to 'automatic commencement mode', when timer T1 (private call request retransmission) expires for a configurable number of times, the MCPTT Client:

1)
shall start tiemr Tz;

2)
may notify the MCPTT user about unreachability of the called party; and
3)
shall enter the 'S1: Ignoring same call id' state.
11.2.2.2.5
No response to private call setup request with manual commencement mode
When in the 'S2: waiting for call response' state after sending PRIVATE CALL SETUP REQUEST message N times with commencement mode IE set to 'manual commencement mode', the MCPTT client:
1)
shall start timer T2 (waiting for call response message); and

2)
shall remain in the 'S2: waiting for call response' state.
11.2.2.2.6
Timer T2 expires
Upon expiry of timer T2 (waiting for call response message), the MCPTT Client:

1)
shall start tiemr Tz;

2)
may notify the MCPTT user about unreachability of the called party; and
3)
shall enter the 'S1: Ignoring same call id' state.
11.2.2.2.7
Private call setup request rejected
When in the 'S2: waiting for call response' state, upon receiving a PRIVATE CALL REJECT message in response to PRIVATE CALL SETUP REQUEST message with the same 'call identifier' and reason IE set to 'REJECT', the MCPTT Client:

1)
shall stop timer T1 (call setup retransmission), if running;

2)
shall stop timer T2 (waiting for call response message), if running;
3)
shall start tiemr Tz;
4)
may notify the MCPTT user about call rejection; and

5)
shall enter the 'S1: Ignoring same call id' state.
11.2.2.2.8
Private call setup request accepted
When in the 'S2: waiting for call response' state, upon receiving a PRIVATE CALL ACCEPT message response to PRIVATE CALL SETUP REQUEST message with the same 'call identifier', the MCPTT Client:

1)
shall generate a PRIVATE CALL ACCEPT ACK message as specified in subclause 10.2.3.11:
a)
shall set the call identifier IE to the stored call identifier; and

b)
shall set the sending MCPTT user ID IE with own MCPTT user ID.
2)
shall send the PRIVATE CALL ACCEPT ACK message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1;

3)
shall stop timer T1 (call setup retransmission), if running;

4)
shall stop timer T2 (waiting for call response message) , if running; 

5)
shall establish a media session based on the SDP body of the private call;

6)
may start floor control as originating MCPTT client as defined in 3GPP TS 24.380 subclause 7.2; 
7)
shall start timer T5 (call release); and
8)
shall enter the 'S4: part of ongoing call' state.
11.2.2.2.9
User cancels the private call setup request
When in the 'S2: waiting for call response' state, upon an indication from MCPTT User to cancel the private call request, the MCPTT Client:

1)
shall generate a PRIVATE CALL RELEASE message as specified in subclause 10.2.3.9;
a)
shall set the call identifier IE to the stored call identifier; and

b)
shall set the sending MCPTT user ID IE with own MCPTT user ID.
2)
shall send the PRIVATE CALL RELEASE message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1;
3)
shall start timer T3 (private call release retransmission); and

4)
shall enter the 'S3: waiting for release response' state.
11.2.2.2.10
No answer to private call setup request

When in the 'S2: waiting for call response' state, upon receiving PRIVATE CALL REJECT message with reason IE set to 'NO ANSWER', the MCPTT Client:

1)
shall stop timer T1 (call setup retransmission), if running;

2)
shall stop timer T2 (waiting for call response message), if running;
3)
shall start tiemr Tz;

4)
may notify the MCPTT user about no answer to the invite from the receiving user; and
5)
shall enter the 'S1: Ignoring same call id' state.
11.2.2.2.11
No answer to private call setup request

When in the 'S2: waiting for call response' state, upon receiving PRIVATE CALL REJECT message with reason IE set to 'BUSY', the MCPTT Client:

1)
shall stop timer T1 (call setup retransmission), if running;

2)
shall stop timer T2 (waiting for call response message), if running;

3)
shall start tiemr Tz;

4)
may notify the MCPTT user about busy state of the receiving user; and

5)
shall enter the 'S1: Ignoring same call id' state.

11.2.2.2.12
Timer Tz expires

Upon expiry of timer Tz, the MCPTT Client:

1)
shall clear the stored call identifier; and

2)
shall enter the 'S0: Start Stop' state.


11.2.2.3
Private call setup in automatic commencement mode
11.2.2.3.1
Unable to establish media
When in the 'S0: Start stop' or 'S1: Ignoring same call id' state, upon receiving a PRIVATE CALL SETUP REQUEST message with call identifier IE different than stored call identifier and media session declared in SDP body of PRIVATE CALL SETUP REQUEST message can not be established, the MCPTT Client:

1)
shall store the call identifier IE in the received message as call identifier;
2)
shall generate a PRIVATE CALL REJECT message as specified in subclause 10.2.3.8;
a)
shall set the call identifier IE to the cached call identifier;


b)
shall set the sending MCPTT user ID IE with own MCPTT user ID; and

c)
shall set the reason IE as 'REJECT'.
3)
shall send a PRIVATE CALL REJECT message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1;
4)
shall (re)start timer Tz; and

5)
shall remain in/enter the 'S1: Ignoring same call id' state.
11.2.2.3.2
Responding to private call setup request when not participating in the ongoing call

When in the 'S0: Start Stop' or 'S1: Ignoring same call id' state, upon receiving a PRIVATE CALL SETUP REQUEST message with commencement mode IE set to 'automatic commencement mode' and call identifier IE different than stored call identifier and media session declared in SDP body of PRIVATE CALL SETUP REQUEST message can be established, the MCPTT Client:

1)
shall store the call identifier IE in the received message as call identifier;
2)
shall generate a PRIVATE CALL ACCEPT message as specified in subclause 10.2.3.7:
a)
shall set the call identifier IE to the stored call identifier; and

b)
shall set the sending MCPTT user ID IE with own MCPTT user ID.
3)
shall send PRIVATE CALL ACCEPT message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1;
4)
shall establish a media session based on the SDP body of the private call;
5)
shall start timer T4 (private call accept retransmission); and
6)
shall enter the 'S5: pending' state.
11.2.2.3.3
Private call accept retransmission

When in the 'S5: pending' state, upon expiry of timer T4 (private call accept retransmission), the MCPTT Client:

1)
shall generate a PRIVATE CALL ACCEPT message as specified in subclause 10.2.3.7:
a)
shall set the call identifier IE to the stored call identifier; and


b)
shall set the sending MCPTT user ID IE with own MCPTT user ID.

2)
shall send PRIVATE CALL ACCEPT message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1;
3)
shall re-start timer T4 (private call accept retransmission); and

4)
shall remain in the 'S5: pending' state.

11.2.2.3.4
Establishing the call

When in the 'S5: pending' state, upon receiving a PRIVATE CALL ACCEPT ACK message or RTP media from originating user, the MCPTT Client:

1)
shall stop timer T4(private call accept retransmission);

2)
shall notify the user of call establishment; 
3)
may start floor control as terminating MCPTT client as defined in 3GPP TS 24.380 subclause 7.2; 

4)
shall start timer T5 (call release);and

5)
shall enter the 'S4: part of ongoing call' state.
11.2.2.3.5
Call faliure

In the 'S5: pending' state, when timer T4 (private call accept retransmission) expires for a configurable number of times, the MCPTT Client:

1)
shall notify the user of call faliure; and

2)
shall enter the 'S1: Ignoring same call id' state.
11.2.2.3.6
Responding to private call setup request when participating in the ongoing call
When in the 'S4: part of ongoing call, upon receiveing a RRIVATE CALL SETUP REQUEST message from other MCPTT Client, the MCPTT Client:

1)
shall generate a PRIVATE CALL REJECT message as specified in subclause 10.2.3.8:
a)
shall set the call identifier IE to the stored call identifier;

b)
shall set the sending MCPTT user ID IE with own MCPTT user ID; and

c)
shall set the reason IE as 'BUSY'.
2)
shall send PRIVATE CALL REJECT message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1;
3)
may notify the other incoming call to user; and
4)
shall remain in  the 'S4: part of ongoing call' state.
11.2.2.4
Private call setup in manual commencement mode
11.2.2.4.1
Notifying user of a private call setup request
When in the 'S0: Start Stop' or 'S1: Ignoring same call id' state, upon receiving a PRIVATE CALL SETUP REQUEST message with commencement mode IE set to 'manual commencement mode' and call identifier IE different from stored call identifier, the MCPTT Client:
1)
shall store the call identifier IE in the received message as call identifier;
2)
shall generate a PRIVATE CALL RINGING message as specified in subclause 10.2.3.6;
a)
shall set the call identifier IE to the stored call identifier; and


b)
shall set the sending MCPTT user ID IE with own MCPTT user ID.

3)
shall send PRIVATE CALL RINGING message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1;
4)
shall start timer T2 (waiting for call response message);

5)
shall notify the incoming call to user;

6)
shall enter the 'S5: Pending' state.

11.2.2.4.2
No response from the user
When in the 'S5: Pending' state, upon expiry of timer T2 (waiting for call response message), the MCPTT Client:

1)
shall generate a PRIVATE CALL REJECT message as specified in subclause 10.2.3.8:
a)
shall set the call identifier IE to the stored call identifier; and


b)
shall set the sending MCPTT user ID IE with own MCPTT user ID.

c)
shall set the reason IE as 'NO ANSWER'
2)
shall send a PRIVATE CALL REJECT message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1; and
3)
shall enter the 'S1: Ignoring same call id' state.

11.2.2.4.3
User accepts the private call setup request
When in the 'S5: Pending' state, upon an indication from MCPTT User to accept the incoming private call, the MCPTT Client:

1)
shall generate a PRIVATE CALL ACCEPT message as specified in subclause 10.2.3.7:
a)
shall set the call identifier IE to the stored call identifier; and


b)
shall set the sending MCPTT user ID IE with own MCPTT user ID.

2)
shall send a PRIVATE CALL ACCEPT message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1;
3)
shall establish a media session based on the SDP body of the private call;
4)
shall stop timer T2 (waiting for call response message);
5)
shall start timer T4 (private call accept retransmission); and

6)
shall remain in the 'S5: pending' state.

11.2.2.4.4
Private call accept retransmission

When in the 'S5: pending' state, upon expiry of timer T4 (private call accept retransmission), the MCPTT Client:

1)
shall generate a PRIVATE CALL ACCEPT message as specified in subclause 10.2.3.7:
a)
shall set the call identifier IE to the stored call identifier; and


b)
shall set the sending MCPTT user ID IE with own MCPTT user ID.

2)
shall send PRIVATE CALL ACCEPT message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1;
3)
shall re-start timer T4 (private call accept retransmission); and

4)
shall remain in the 'S5: pending' state.

11.2.2.4.5
Establishing the call

When in the 'S5: pending' state, upon receiving a PRIVATE CALL ACCEPT ACK message or RTP media from originating user, the MCPTT Client:

1)
shall stop timer T4(private call accept retransmission);

2)
shall notify the user of call establishment;
3)
may start floor control as terminating MCPTT client as defined in as defined in 3GPP TS 24.380 subclause 7.2; 
4)
shall start timer T5 (call release); and
5)
shall enter the 'S4: part of ongoing call' state.
11.2.2.4.6
Call faliure

In the 'S5: pending' state, when timer T4 (private call accept retransmission) expires for a configurable number of times, the MCPTT Client:

1)
shall notify the user of call faliure; and

2)
shall enter the 'S1: Ignoring same call id' state.
11.2.2.4.7
User rejects the private call setup request
When in the 'S5: Pending' state, upon an indication from MCPTT User to reject the incoming private call, the MCPTT Client:

1)
shall generate a PRIVATE CALL REJECT message as specified in subclause 10.2.3.8:
a)
shall set the call identifier IE to the stored call identifier;


b)
shall set the sending MCPTT user ID IE with own MCPTT user ID; and


c)
shall set the reason IE as 'REJECT'.
2)
shall send a PRIVATE CALL REJECT message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1;
3)
shall start timer Tz; and
4)
shall enter the 'S1: Ignoring same call id' state.
11.2.2.4.8
Caller cancels the private call setup request
When in the 'S5: pending' state, upon receiving a PRIVATE CALL SETUP RELEASE message, the MCPTT Client:

1)
shall generate a PRIVATE CALL RELEASE ACK message as specified in subclause 10.2.3.10:
a)
shall set the call identifier IE to the stored call identifier; and


b)
shall set the sending MCPTT user ID IE with own MCPTT user ID.

2)
shall send the PRIVATE CALL RELEASE ACK message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1;
3)
shall start timer Tz; and
4)
shall enter the 'S1: Ignoring same call id' state.
11.2.2.4.9
Responding to private call setup request when participating in the ongoing call


1)  TBD…
11.2.2.5
Private call release
11.2.2.5.1
Releasing a private call
When in the 'S4: Part of ongoing call' state, upon an indication from MCPTT User to release a private call, the MCPTT Client:

1)
shall generate a PRIVATE CALL RELEASE message as specified in subclause 10.2.3.9:
a)
shall set the call identifier IE to the stored call identifier; and


b)
shall set the sending MCPTT user ID IE with own MCPTT user ID.

2)
shall send the PRIVATE CALL RELEASE message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1;
3)
shall start timer T3 (private call release retransmission); and

4)
shall enter the 'S3: waiting for release response' state.
Editor's note: the value of the timer can be pre-configured and is FFS.
11.2.2.5.2
Private call release retransmission

When in the 'S3: waiting for release response' state, upon expiry of timer T3 (private call release retransmission), the MCPTT Client:

1)
shall generate a PRIVATE CALL RELEASE message as specified in subclause 10.2.3.9:
a)
shall set the call identifier IE to the stored call identifier; and


b)
shall set the sending MCPTT user ID IE with own MCPTT user ID.

2)
shall send the PRIVATE CALL RELEASE message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1; and

3)
shall re-start timer T3 (private call request retransmission); and
4)
shall remain in the 'S3: waiting for release response' state.
11.2.2.5.3
No response to private call release
In the 'S3: waiting for release response' state, when timer T3 (private call request retransmission) expires for a configurable number of times, the MCPTT Client:

1)
shall terminate the media session; 
2)
shall start timer Tz; and

3)
shall enter the 'S1: Ignoring same call id' state.

11.2.2.5.4
Acknowledging private call release
When in the 'S4: Part of ongoing call' state, upon receiving a PRIVATE CALL RELEASE message, the MCPTT Client:
1)
shall generate a PRIVATE CALL RELEASE ACK message as specified in subclause 10.2.3.10;
a)
shall set the call identifier IE to the stored call identifier; and


b)
shall set the sending MCPTT user ID IE with own MCPTT user ID.

2)
shall send a PRIVATE CALL RELEASE ACK message in response to the request message according to rules and procedures as specified in subclause 11.2.2.1.1;
3)
shall terminate the media session for private call; 
4)
shall start timer Tz; and

5)
shall enter the 'S1: Ignoring same call id' state.
11.2.2.5.5
Private call release acknowledged
When in the 'S3: waiting for release response' state, upon receiving a PRIVATE CALL RELEASE ACK to PRIVATE CALL RELEASE message, the MCPTT Client:

1)
shall stop timer T3 (private call release retransmission), if running;

2)
shall terminate the media session; 
3)
shall start timer Tz; and

4)
shall enter the 'S1: Ignoring same call id' state.
11.2.2.5.6
Implicit call release

When in the 'S4: Part of ongoing call' state, upon expiry of timer T5 (call release), the MCPTT client:

1)
shall terminate the media session;

2)
may notify the user about the call release;
3)
shall start timer Tz; and

4)
shall enter the 'S1: Ignoring same call id' state.
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