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1. Introduction
This contribution is merged revision of the following p-CRs based on the discussion in #94 –

1. C1-153396 Off-network - Restructuring of group call
2. C1-153397 Off-network - Announcement message
3. C1-153399 Off-network - Periodic group call announcement
4. C1-153660 was 3398 Off-network - Group call setup with late call entry and passive join
2. Reason for Change
3. Conclusions

4. Proposal

It is proposed to review and agree the following changes to 3GPP TS <24.379>.
* * * First Change * * * *

10.2
Off-network group call
10.2.1
General
Editor's Note: This is FFS.
10.2.1.1
Call control state machine

The figure 10.2.1.1-1 gives an overview of the main states and transitions on the UE for call control.
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Figure 10.2.1.1-1: Call Control state machine

10.2.1.2
Call Control states

10.2.1.2.1
Not part of ongoing call

This state exists for UE, when the UE is not part of an ongoing call.
10.2.1.2.2
Wait for call announcement

This state exists for UE, when the UE has sent a CALL PROBE message and is waiting for a CALL ANNOUNCEMENT message.
10.2.1.2.3
Part of ongoing call

This state exists for UE, when the UE is part of an ongoing call.
10.2.1.2.4
Handle probe message

This state exists for UE, when the UE has received a CALL PROBE message and is waiting to send a CALL ANNOUNCEMENT message.
10.2.1.2.5
Pending user action

This state exists for UE, when the UE has presented a notification to the user for the received CALL ANNOUNCEMENT message and is waiting for a response.
10.2.2
Procedures

10.2.2.1
General
10.2.2.1.1
Sending a message
A message is sent as multicast with the same scope as the call it is announcing, ensuring that the recipients of the message are within the scope of the session the message describes. There are a number of possibilities (as described below).

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

1)
shall send the message on port 9875;
Editor's note: Port number for the message is FFS.
2)
should send the message with an IP time-to-live as 255;

NOTE 1:
There is no rendezvous mechanism. There can be cases when the announcing MCPTT client is not aware of the presence or absence of any other MCPTT client. No additional reliability is provided over the standard best-effort UDP/IP semantics.

NOTE 2:
An MCPTT client which supports IPv6 shall listen to the IPv6 addresses.
10.2.2.1.2 
Session description

For an off-network MCPTT session, only MCPTT speech shall be offered.

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

The MCPTT client shall generate a SDP for a group call in accordance with rules and procedures of 3GPP TS 24.229 [4].
The off-network MCPTT client:
1)
shall include the session-level section consisting of:

a)
the "o=<username>" field set to an MCPTT client ID;

b)
the "s=<session name>" field set to an MCPTT group ID; and

c)
the "c=<connection-address>" field set to a multicast IP address of the MCPTT group;

2)
shall include the media-level section for each offered media stream consisting of:

a)
the "m=<media>" field set to MCPTT speech;

b)
the "m=<port>" field set to a port number for MCPTT speech;

c)
the "a=" field set to the codec(s) and media parameters; and

d)
the 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 the RTCP protocol and other than the default IP address if port number specified by IETF RFC 3550 [10] is to be used:

i)
shall offer the currently used Media Streams with used media-level section parameters when the MCPTT Client generates the SDP periodically; and

ii)
shall offer the additional Media Type when the MCPTT client offers to add new media type to the current MCPTT call; and

NOTE:
The MCPTT client is not necessarily authorized to add a media type to the existing MCPTT call
3)
may offer to add a new media type, to connect to a media type and to disconnect from a Media Stream in the in the same group call.
Editor's Note: The parameters for floor control will be added.
10.2.2.2
Call Probe

10.2.2.2.1
Originating UE call probe initiation
Upon indication from MCPTT User to initiate a group call, the MCPTT Client:

1)
shall generate a CALL PROBE message as specified in subclause 10.2.3.2;
2)
shall send the CALL PROBE message towards other MCPTT clients according to rules and procedures as specified in subclause 10.2.2.1.1; and,
3)
shall start timer T1 (wait for call announcement);

Editor’s note: the value of the timer can be pre-configured and is FFS.
Editor’s note: the call probe mechanism is under scrutiny. 
10.2.2.2.2
Terminating UE receiving CALL PROBE message when not participating in the ongoing call
When MCPTT client is not participating in any on-going group call related to group-id specified in CALL PROBE message, the MCPTT Client:

1)
shall ignore the CALL PROBE message;

Editor's note: Any other action is FFS.
10.2.2.2.3
Terminating UE receiving CALL PROBE message when participating in the ongoing call

When MCPTT client is participating in an on-going group call related to group-id specified in CALL PROBE message, the MCPTT Client:

1)
shall start timer T2 (back-off); 
Editor’s note: the value of the timer is random and the limits are FFS.

2)
shall generate a CALL ANNOUNCEMENT message as specified in subclause 10.2.3.3;
3)
shall set the interval value such that the total bandwidth used by all periodic messages on a single group call remains below a preconfigured limit.

Editor's note: Calculation of this value is FFS as the group call originator may not know the number of participants before initiating the group call. The interval field can be omitted in case a fixed value for interval is agreed upon.

4)
shall include a SDP body as specified in subclause 10.2.5;
Upon receiving a CALL ANNOUNCEMENT message from any other group call participant while the timer T2 (back-off) is active, the MCPTT Client:

1)
shall stop the timer T2 (back-off); and
2)
shall discard the CALL ANNOUNCEMENT message.

Upon expiry of the timer T2 (back-off):

1)
shall send the CALL ANNOUNCEMENT message towards the MCPTT clients according to rules and procedures as specified in subclause 10.2.2.1.1.
10.2.2.3
Call setup

10.2.2.3.1
UE not receiving any response to CALL PROBE message
Upon expiry of timer T1 (wait for call announcement), the MCPTT client:

1)
shall generate a CALL ANNOUNCEMENT message as specified in subclause 10.2.3.3;
2)
shall set the interval value such that the total bandwidth used by all periodic messages on a single group call remains below a preconfigured limit.

Editor's note: Calculation of this value is FFS as the group call originator may not know the number of participants before initiating the group call. The interval field can be omitted in case a fixed value for interval is agreed upon.

3)
shall include a SDP body as specified in subclause 10.2.5;
3)
shall send the CALL ANNOUNCEMENT message towards the MCPTT clients according to rules and procedures as specified in subclause 10.2.2.1.1.
4)
shall establish a media session based on the media parameters of the SDP sent in step 3; 

5)
shall request MCPTT client to start floor control as originating client; and

6)
shall start sending CALL ANNOUNCEMENT messages periodically as specified in subclause 10.2.2.4 once the media session is established.
10.2.2.3.2
UE receiving a CALL ANNOUNCEMENT message
When MCPTT client is not participating in any on-going group call, upon receiving a CALL ANNOUNCEMENT message, the MCPTT Client:

1)
may cache the presence of the MCPTT client in the contact list;
2)
shall establish a media session based on the media parameters of the SDP received in the CALL ANNOUNCEMENT message, if the user accepts the announcement;
Editor’s note: what happens when repeated announcements for a rejected call are received is FFS.
3)
shall request MCPTT client to start floor control as terminating client; and

4)
shall start sending CALL ANNOUNCEMENT messages periodically as specified in subclause  10.2.2.4 once the media session is established.

Editor's note: Joining a group call can be made optional for the MCPTT user. Furthermore, a mandatory join can be imposed by the originator. This is FFS.
10.2.2.4
Periodic group call announcement
10.2.2.4.1
Originating UE sending periodic call announcement
Due to frequent movement of group call participants, in and out of coverage, all participants of the group call send CALL ANNOUNCEMENT message periodically to all other participants. These messages may help keep track of availability of current participants, and allow late entry to MCPTT clients that come in coverage after the Group call was initiated.

An MCPTT client, while in an on-going group call:

1)
shall initialise a variable tp set to the last time a CALL ANNOUNCEMENT message was transmitted/received (or the current time if this is the first time this message is to be sent).
2)
shall calculate an offset based on the interval value received in the CALL ANNOUNCEMENT message, as:

-
offset = rand (interval * 2/3) – (interval/3);
3)
shall derive the next transmission time (tn) from the interval as:

-
tn = tp + interval + offset;

4)
shall start timer T3 (periodic announcement) expiring at tn;

5)
shall generate a CALL ANNOUNCEMENT message as specified in subclause 10.2.3.3;

6)
shall set the interval value such that the total bandwidth used by all periodic messages on a single group call remains below a preconfigured limit.

Editor's note: Calculation of this value is FFS as the group call originator may not know the number of participants before initiating the group call. The interval field can be omitted in case a fixed value for interval is agreed upon.

6)
 shall include an SDP as specified in subclause 10.2.5;

7)
 shall transmit the CALL ANNOUNCEMENT message  if no CALL ANNOUNCEMENT message  is received before the expiry of the timer T3 (periodic announcement), otherwise, on receiving a CALL ANNOUNCEMENT message, shall discard the generated CALL ANNOUNCEMENT message; and

8)
 shall repeat steps 1) to 7) during the duration of the call.
Editor’s note: This approach of random choice of the group member which transmits the announcement message, because of the hidden node problem inherent to direct communication, may result in the division of group members into separate clusters conducting this procedure separately. The resolution of this issue is for FFS.
10.2.2.4.2
Terminating UE receiving periodic call announcement

Upon receiving a CALL ANNOUNCEMENT message from any other group call participant while the timer T2 (back-off) is not active, the MCPTT Client:

1)
shall ignore the message; and,
2)
shall recalculate and restart timer T3 (periodic announcement).
Editor's note: other actions such as use of interval value or SDP update are FFS.

Editor's note: how 2 group calls coming in proximity are merged into one group call is FFS.

10.2.2.5
Call release

Editor's note: It is FFS.
10.2.3
Message functional definitions and contents

10.2.3.1
General
10.2.3.2
CALL PROBE message
10.2.3.2.1
Message definition

This message is sent by the UE to other UEs to check for an ongoing group call. For contents of the message see table 10.2.3.2.1-1.

Message type:
CALL PROBE

Direction:


UE to other UEs

Table 10.2.3.2.1-1: CALL PROBE message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Call probe message identity
	Message type
10.2.4.2
	M
	V
	1

	
	Group ID
	Group ID
10.2.4.5
	M
	LV-E
	3-x


10.2.3.3
CALL ANNOUNCEMENT message
10.2.3.3.1
Message definition

This message is sent by the UE to other UEs to announce an ongoing call to other UEs. For contents of the message see table 10.2.3.3.1-1.

Message type:
CALL ANNOUNCEMENT

Direction:


UE to other UEs

Table 10.2.3.3.1-1: CALL ANNOUNCEMENT message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Call announcement message identity
	Message type
10.2.4.2
	M
	V
	1

	
	Call identifier
	Call identifier
10.2.4.3
	M
	V
	2

	
	Interval
	Interval
10.2.4.4
	M
	V
	2

	
	Group ID
	Group ID
10.2.4.5
	M
	LV-E
	3-x

	
	SDP
	SDP
10.2.4.6
	M
	LV-E
	3-x


Editor's note: the security of the messages is FFS.

10.2.4
General message format and information elements coding
10.2.4.1
General
The least significant bit of a field is represented by the lowest numbered bit of the highest numbered octet of the field. When the field extends over more than one octet, the order of bit values progressively decreases as the octet number increases.

Figure 10.2.4.1-1 shows an example of a field where the most significant bit of the field is marked MSB and the least significant bit of the field is marked LSB.
	8
	7
	6
	5
	4
	3
	2
	1
	

	MSB
	x
	x
	x
	x
	x
	x
	x
	octet 1



	x
	x
	x
	x
	x
	x
	x
	x
	

	x
	x
	x
	x
	x
	x
	x
	LSB
	octet N


Figure 10.2.4.1-1: Example of bit ordering of a field

Within the protocols defined in the present document, the message consists of the following parts:

a)
message type information element; and

c)
other information elements, as required.
The organization of a message is illustrated in the example shown in figure 10.2.4.1-2.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Message type
	octet 1

	
	octet 2

	Other information elements as required
	

	
	octet n


Figure 10.2.4.1-2: General message organization example

Unless specified otherwise in the message descriptions of clause 10.2.2, a particular information element shall not be present more than once in a given message.

The sending entity shall set value of a spare bit to zero. The receiving entity shall ignore value of a spare bit

The sending entity shall not set a value of an information element to a reserved value. The receiving entity shall discard message containing an information element set to a reserved value.

10.2.4.2
Message type

The purpose of the message type information element is to identify the type of the message.

The value part of the message type information element is coded as shown in figure 10.2.4.2-1.
The message type information element is a type 3 information element with a length of 1 octet.

Table 10.2.4.2-1: Message types

	Bits
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	
	
	
	
	
	
	
	
	
	

	0
	0
	0
	0
	0
	0
	0
	1
	
	CALL PROBE

	0
	0
	0
	0
	0
	0
	1
	0
	
	CALL ANNOUNCEMENT

	
	
	
	
	
	
	
	
	
	

	All other values are reserved.


10.2.4.3
Call identifier

The purpose of the call identifier information element is to uniquely identifying the call.

The call identifier information element is coded as shown in figure 10.2.4.3-1 and table 10.2.4.3-1.

The call identifier information element is a type 3 information element with a length of 2 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Call identifier

	octet 1

	
	octet 2


Figure 10.2.4.3-1: Call identifier information element

Table 10.2.4.3-1: Call identifier information element

	Call identifier value (octet 1 to 2)

The call identifier contains a number uniquely identifying the call.



10.2.4.4
Interval

The Interval information identifier is used to indicate the minimum time period between successive periodic messages;
The interval information element is coded as shown in figure 10.2.4.4-1 and table 10.2.4.4-1.

The interval information element is a type 3 information element with a length of 2 octets.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Interval value
	Octet 1
Octet 2


Figure 10.2.4.4-1: Interval
Table 10.2.4.4-1: Interval information element

	Interval value (octet 1 to 2)

The interval contains a number denoting the minimum time interval (milliseconds) between two successive periodic announcements..



10.2.4.5
Group ID
The Group ID information element is used to indicate the destination group identifier;
The Group ID information element is coded as shown in figure 10.2.4.5-1 and table 10.2.4.5-1.

The Group ID information element is a type 6 information element.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Length of Group ID contents
	octet 1

	
	octet 2

	
	octet 3

	Group ID contents
	

	
	octet n


Figure 10.2.4.5-1: Group ID information element
Table 10.2.4.5-1: Group ID information element

	Group ID is contained in octet 3 to octet n; Max value of 65535 octets.

	

	


Editor’s note: the value of Group ID is FFS.
10.2.4.6
SDP

The purpose of the SDP information element is to contain SDP message.

The SDP information element is coded as shown in figure 10.2.4.6-1 and table 10.2.4.6-1.

The SDP information element is a type 6 information element.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Length of SDP contents
	octet 1

	
	octet 2

	
	octet 3

	SDP contents
	

	
	octet n


Figure 10.2.4.6-1: SDP information element

Table 10.2.4.6-1: SDP information element

	SDP message container contents (octet 3 to octet n); Max value of 65535 octets.

	

	This information element contains SDP message as defined in Section 10.2.5.

	








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