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Abstract: This paper describes the misalignments between Stage 1, Stage 2 and Stage 3 for broadcast group calls and the lack of complete Stage 2 descriptions for the feature, and seeks a way forward.
Background:

A broadcast group call is a special group call where the initiating MCPTT user expects no response from the other MCPTT users, so that when the user's transmission is complete, so is the call. Broadcast Group Calls are applicable to both on-network and off-network operation. 3GPP TS 22.179 states:

Broadcast Group Call: A group call where the initiating MCPTT User expects no response from the other MCPTT Users, so that when his transmission is complete, so is the call.

An MCPTT user can be part of a user broadcast group or a group broadcast group. 3GPP TS 22.179 provides the following definitions:

User-Broadcast Group: A collection of users defined by the MCPTT Administrator (e.g., representing a particular organizational structure) and intended to be the recipients of Broadcast Group Calls.

Group-Broadcast Group: A collection of groups defined by the MCPTT Administrator (e.g., representing a particular organizational structure) and intended to be the recipients of Broadcast Group Calls.

Stage 1 also describes the use of broadcast group hierarchies:

[R-5.2.2-001] The MCPTT Service shall provide for the creation of Group-Broadcast Groups with up to B1 levels of group hierarchy.

[R-5.2.2-004] A Broadcast Group Call transmitted on a Group-Broadcast Group shall have priority over Group Calls on its subordinate groups.

[R-5.2.3-001] The MCPTT Service shall provide for the creation of User-Broadcast Groups with up to B2 levels of user hierarchy.

[R-5.2.3-002] A Broadcast Group Call transmitted on a User-Broadcast Group shall have priority over Group Calls involving users within the user hierarchy.

[R-6.5.3-001] The MCPTT Service shall optionally support termination of all group calls that are not MCPTT Emergency Group Calls involving those users within the user hierarchy upon initiation of a Broadcast Group Call transmitted on a User-Broadcast Group.

Stage 2 briefly mentions "group hierarchies":

10.6.2.4.1.1.1
Group call setup procedure – originating side

Figure 10.6.2.4.1.1.1-1 illustrates the originating side group call involving groups from multiple MCPTT systems. It considers the scenario for group hierarchies and temporary groups formed by group regroup. The protocol followed may be SIP.

10.6.2.4.1.1.2
Group call setup procedure – terminating side

The procedure in figure 10.6.2.4.1.1.2-1 illustrates the terminating side group call involving groups from multiple MCPTT systems. It considers the scenario for group hierarchies and temporary groups formed by group regroup. The protocol followed may be SIP.

…….
…….

NOTE 3:  A broadcast group call transmitted on a user-broadcast group has priority over group calls involving users within the user hierarchy. A broadcast group call transmitted on a group-broadcast group has priority over group calls on its subordinate groups.
Annex A of this discussion paper describes the full Stage 1 requirements.

Annex B of this discussion paper describes the extent of the functionality specified by Stage 2 in TS 23.179.
Discussion and Observations:

From reading the Stage 1 and Stage 2 it is apparent that:

1. A user-broadcast group and a group-broadcast group are special groups that can be created in the group management server by authorised users that only allow media to be broadcast to the group members. TS 23.179 has the following parameters described in the user-profile in Annex B.3

User Profile:

	[R-5.2.2-003]
	Authorisation to create a group-broadcast group
	
	
	Y
	Y

	[R-5.2.2-003]
	Authorisation to create a user-broadcast group
	
	
	Y
	Y


Issue 1: While TS 24.384 has the above parameters specified in the user profile configuration document, there are no procedures in TS 24.381 that "mark" the group as being a "broadcast group".

2. Broadcast group hierarchies control the priority given to a broadcast group call that is initiated when other group calls (non-emergency, emergency, broad group calls) are in progress.
Issue 2: Broadcast group hierarchies are not described in enough detail in Stage 2 for Stage 3 to implement their functionality. There are no procedures that describe how these hierarchies are used or managed. Stage 3 has only implemented the configuration for them in the Group Document and Service Configuration document as shown in Annex B.4 and B.5, but there are no procedures in TS 24.379 or TS 24.380 associated to them.

Group document:

	[R-5.2.2-001]
	Level within group hierarchy (only applicable for group-broadcast group )
	N
	Y
	Y

	[R-5.2.3-001]
	Level within user hierarchy (only applicable for user-broadcast group)
	N
	Y
	Y


Service configuration:

	[R-5.2.2-001]
	Levels of group hierarchy for group-broadcast groups (B1)
	Y
	Y
	Y

	[R-5.2.3-001]
	Levels of user hierarchy for user-broadcast groups (B2)
	Y
	Y
	Y


3. When a user initiates a broadcast group call, then the user initiates the group call to a group identity that is a user broadcast group or a group broadcast group.

Issue 3: As there is no marker in the group document to identify a group as a user broadcast group or a group broadcast group, Stage 3 TS 24.379 and TS 24.380 has implemented broadcast group calls such that an MCPTT user can indicate that it wishes to set up a broadcast group call on any MCPTT group. TS 24.380 ensures that only this user is permitted to take the floor. Any other user which may request the floor for this broadcast group is denied. In a SIP INVITE request targeted to an MCPTT group, the following indication can be added to indicate that the user wants to set up a broadcast group call.

11)   the <broadcast-ind> can be:

a)   set to "true" indicates that the MCPTT client is initiating a broadcast group call; or

b)   set to "false" indicates that the MCPTT client is initiating a non-broadcast group call;
How do we move forward?

There are some papers that are being discussed in SA6#13 to add missing functionality and clarifications to Rel-14 TS 23.379 (not TS 23.179) – see S6-161005 and S6-161006. However, it is not expected that this functionality will be added to Rel-13 TS 23.179.

1. Clearly it cannot be expected that we change Rel-13 to properly implement Broadcast Group calls as this is not a FASMO.

2. Stage 3 has broadcast functionality that works, but is not as specified in Stage 1 and Stage 2. The current Stage 3 could be left in Rel-13 (as is) and then changed in Rel-14 when better specified by Stage 2. This may have an impact on the usability of the feature between Rel-13 and Rel-14, but such issues will need to be managed.

3. The configuration parameters in the user profile, group document and service configuration document can stay as they are in a "dormant state", not being used in Rel-13.

Proposal:

"Do nothing much" to Stage 3 specifications in Rel-13. Wait until Stage 2 has clarified the functionality for Rel-14 and then work on defining it correctly in Rel-14.

Possibly add a clause to TS 24.379 to describe the functionality and to highlight that this functionality is a general broadcast capability and does not implement the Stage 1 and Stage 2 requirements for Group Broadcast Group and User Broadcast Group Calls.

Annex A: Broadcast Group Call requirements in Rel-13 TS 22.179
5
MCPTT Service requirements common for on the network and off the network

5.2
Broadcast Group

5.2.1
General Broadcast Group Call

[R-5.2.1-001] The MCPTT Service shall support Broadcast Group Calls from authorized MCPTT Group Members as determined by the MCPTT Administrator.

[R-5.2.1-002] The MCPTT Service shall only allow the initiating MCPTT Group Member to transmit on a Broadcast Group Call, unless overridden (e.g., by a supervisor).

5.2.2
Group-Broadcast Group (e.g., announcement group)

[R-5.2.2-001] The MCPTT Service shall provide for the creation of Group-Broadcast Groups with up to B1 levels of group hierarchy.
[R-5.2.2-002] The MCPTT Service shall be configurable to create a Group-Broadcast Group from one or more Group-Broadcast Groups with any other non-Broadcast Group.

[R-5.2.2-003] The MCPTT Service shall enable an MCPTT Administrator to create a Group-Broadcast Group.

[R-5.2.2-004] A Broadcast Group Call transmitted on a Group-Broadcast Group shall have priority over Group Calls on its subordinate groups.

5.2.3
User-Broadcast Group (e.g., System Call)

[R-5.2.3-001] The MCPTT Service shall provide for the creation of User-Broadcast Groups with up to B2 levels of user hierarchy.
[R-5.2.3-002] A Broadcast Group Call transmitted on a User-Broadcast Group shall have priority over Group Calls involving users within the user hierarchy.

6
MCPTT Service requirements specific to on-network use

6.4.4
Membership/affiliation

[R-6.4.4-001] The MCPTT Service shall support automatic affiliation of the MCPTT UE to a Group-Broadcast Group or User-Broadcast Group.

6.5
Broadcast group

6.5.1
General Broadcast Group Call

[R-6.5.1-001] The MCPTT Service shall deliver an on-Network Broadcast Group Call to the members of a Broadcast Group who are on-Network, and who may be all of the MCPTT system users, or a subset thereof.

[R-6.5.1-002] The MCPTT Service shall support Broadcast Group Calls to a dynamically defined geographic area.

6.5.2
Group-Broadcast Group (e.g., announcement group)

[R-6.5.2-001] The MCPTT Service shall optionally support termination of all, or a subset of, subordinate group calls upon initiation of a Broadcast Group Call transmitted on a Group-Broadcast Group.

6.5.3
User-Broadcast Group (e.g., System Call)

[R-6.5.3-001] The MCPTT Service shall optionally support termination of all group calls that are not MCPTT Emergency Group Calls involving those users within the user hierarchy upon initiation of a Broadcast Group Call transmitted on a User-Broadcast Group.

6.6.3
Temporary Group-Broadcast Group

[R-6.6.3-001] The MCPTT Service shall enable an authorized MCPTT User to create a temporary Group-Broadcast Group from a multiplicity of MCPTT Groups.

[R-6.6.3-002] The MCPTT Service shall only allow the creator of the temporary Group-Broadcast Group to transmit on it.

7
MCPTT Service requirements specific to off-network use

7.5
Broadcast Group

[R-7.5-001] The MCPTT Service when operating off the network shall support Broadcast Group Calls.

[R-7.5-002] The MCPTT Service shall deliver an off-Network Broadcast Group Call to the members of a Broadcast Group who are within communication range, and who may be all of the MCPTT system users, or a subset thereof.

Annex B: Broadcast Group Call functionality in Rel-13 TS 23.179
10.6.2.5
Broadcast group call

10.6.2.5.1
General

A broadcast group call is a special group call where the initiating MCPTT user expects no response from the other MCPTT users, so that when his transmission is complete, so is the call.

10.6.2.5.2
Common broadcast group call procedure

The group-broadcast group and the regrouped group are similar in structure (a collection of groups). Similarly the user-broadcast group and the pre-arranged group (a collection of users) are similar in structure. Only the call originator can transmit media during the broadcast group call and the broadcast group call is released when the transmission is complete.
Figure 10.6.2.5.2-1 illustrates the common procedure both for group-broadcast group call and user-broadcast group call.

Pre-conditions:

1.
MCPTT client 1 and MCPTT client 2 are members of a group-broadcast group/user-broadcast group.
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Figure 10.6.2.5.2-1: Broadcast group call

1.
MCPTT user at MCPTT client 1 initiates the broadcast group call setup procedure with the indication of broadcast group call. The signalling procedure is identical to the group call setup as described in subclause 10.6.2 with the inclusion of the parameter for broadcast group call indicator.

NOTE 1:
Broadcast group call applies to both pre-arranged and chat group call model. In the chat group call model case, the broadcast group call setup procedure is done by floor control signalling.
2.
MCPTT client 1 starts to transmit media. 

NOTE 2:
Only the call originating MCPTT user is allowed to transmit media on broadcast group call. 

NOTE 3:
A broadcast group call transmitted on a user-broadcast group has priority over group calls involving users within the user hierarchy. A broadcast group call transmitted on a group-broadcast group has priority over group calls on its subordinate groups.

3.
If the media transmission from call originating MCPTT user is complete, the broadcast group call is released.

10.6.2.5.3
Temporary group – broadcast group call procedure

Figure 10.6.2.5.3-1 illustrates the procedure for temporary group-broadcast group call procedure. The protocol used may be SIP.

Pre-conditions:

1.
The security aspects of sharing the user information between primary and partner MCPTT systems shall be governed as per the service provider agreement between them. In this case, we consider the partner MCPTT system does not share their users' information to the primary MCPTT system.

2.
The authorized MCPTT user/dispatcher belongs to the primary MCPTT system.

3.
The MCPTT server of the primary MCPTT system is where the authorized MCPTT user/dispatcher created the temporary group.

4.
Other groups in the temporary group – broadcast group may belong to partner MCPTT systems.
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Figure 10.6.2.5.3-1: Temporary group – broadcast group call

1.
The MCPTT client of authorized user initiates a group call with multiple groups from primary and partner MCPTT systems. A group call request message with the MCPTT group IDs (group1's MCPTT group ID, group2's MCPTT group ID) is routed to the MCPTT server of the primary MCPTT system, which is where the authorized MCPTT user/dispatcher created the temporary group.

2.
The MCPTT server of the primary MCPTT system forms the temporary group with the groups' information received. It resolves the MCPTT group IDs and identifies the appropriate MCPTT server responsible for the groups. It further triggers a temporary group – broadcast group call via a group call request message to the affiliated group members of group1's MCPTT group ID of the MCPTT server of the primary MCPTT system.

NOTE 1:
The temporary group information is not notified to the group members of the constituent groups.

3.
A group call request message is further initiated with the MCPTT server of the partner MCPTT system for group2's MCPTT group ID.

4.
Upon receiving the group call request message from the MCPTT server of the primary MCPTT system, the MCPTT server of the partner MCPTT system initiates a call invitation to their affiliated group members. The group members upon receipt of the invitation may accept or reject the call. Alternatively, the MCPTT server of the partner MCPTT system notifies the group members via a notification message containing the group call session identity information. Upon receipt of the notification message, the group members may perform a late call entry.

5.
The MCPTT server of the partner MCPTT system provides a group call response message to the MCPTT server of the primary MCPTT system with success or failure result and/or detailed reason information in case of failure.

6.
The MCPTT server of the primary MCPTT system provides a group call response message to the MCPTT client of the authorized MCPTT user upon receiving response to the corresponding group call request with the MCPTT server of the partner MCPTT system. The group call response will consist of the success or failure result and/or detailed reason information in case of failure.

NOTE 2:
The group call response message is triggered depending on the conditions to proceed with the call.

7.
Upon successful group call setup, a group call is established amongst the multiple group members from primary and partner MCPTT systems. The call originating MCPTT user starts transmitting media to other group call participants.

NOTE 3:
Only the call originating MCPTT user is allowed to transmit media on broadcast group call.

NOTE 4:
A broadcast group call transmitted on a temporary group-broadcast group has priority over group calls on its subordinate groups.

8.
At the completion of the media transmission, the broadcast group call is released, and the temporary group – broadcast group is torn down.

