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Abstract: This contribution provides selection of group call models for supporting MCPTT groups as per the discussions based on S6-150188 and S6-150225
1 Introduction

This contribution is based on two discussion papers regarding group call models that were presented during SA6#3:

· S6-150188 from Samsung:  Provides analysis of various call models and mainly concludes that the Pre-arranged group call model should be supported for the MCPTT service.

· S6-150225 from Motorola:  Provides analysis of two call models and mainly concludes that the Chat Group model should be supported for the MCPTT service. 

This contribution provides selection of call models for supporting MCPTT groups as per the discussions based on S6-150188 and S6-150225.
2 Discussion from S6-150188:
TS 22.179 refers to group call set-up and there are several group call models that could be used to meet these MCPTT Group Call requirements. 

This paper presents different group call models in general and concludes with some of the group call models that are appropriate for MCPTT requirements.

The group call models can be broadly classified under two categories:

1. Dial-out group calls: The group call establishment with a set of users involves sending out invites to each of those users and there on receiving user consent. Examples in this category are pre-arranged group call, ad-hoc group call.

2. Dial-in group calls: The group call establishment in this category requires users to join-in voluntarily to the call. Examples in this category are restricted chat group call, unrestricted chat group call.

The following section presents the available group call models:
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1. Pre-arranged Group Call:


Pre-arranged group call is established among the users of a more persistent group, which is defined before the call is initiated. Upon request to initiate a pre-arranged group call with the selected group, each member of that group receives an invite, from the server, to join the pre-arranged group call. The user may decide to accept or reject the incoming invite. Accepting users of the incoming invite become part of the pre-arranged group call. In TS 22.179, there are several requirements which can be supported by this call model:
	[R-5.1.5-007] The MCPTT Service shall require that MCPTT Users affiliate with MCPTT Groups prior to participation in the communications of those groups.

[R-5.1.5-003] The MCPTT Service shall support an MCPTT User's ability to affiliate to one or more MCPTT Groups.

[R-5.1.5-008] An MCPTT User shall be able to affiliate with a multiplicity of MCPTT Groups, subject to restrictions configured by the MCPTT Administrator.

[R-5.1.1-003] The MCPTT Service shall be able to notify the Affiliated MCPTT Group Members when the group communication is set up (e.g., this can be provided as an audible tone on the MCPTT UE).

[R-5.19-002] The MCPTT Service shall provide a mechanism for an MCPTT Administrator to authorize a user to request an MCPTT Group Call to one or more MCPTT Groups.

[R-6.2.1-002] An MCPTT User currently affiliated to an MCPTT Group shall acknowledge receipt of an MCPTT Group call setup request, if requested to do so by the MCPTT Service.

…
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2. Ad-hoc Group Call:

Ad-hoc group call is established among the users identified by the call initiator at the time call is being initiated. Upon request to initiate an ad-hoc group call with the identified users, each identified member receives an invite, from the server, to join the ad-hoc group call. The user may decide to accept or reject the incoming invite. Accepting users of the incoming invite become part of the ad-hoc group call. In TS 22.179, there are several requirements which can be supported by this call model:
	[R-6.6.2.2-001] The MCPTT Service shall provide a means of dynamically combining a multiplicity of groups into a new, temporary group (i.e., to perform a "Group Regroup operation").

[R-6.6.1-002] The temporary group formed by Group Regroup or User Regroup operations shall persist until torn down by an authorized MCPTT User.

[R-6.6.1-004] The MCPTT Service shall enable an MCPTT Administrator to authorize MCPTT Users to be able to perform dynamic regrouping operations.

[R-6.6.1-001] Group Regroup and User Regroup operations shall be manageable by authorized MCPTT Users.
[R-6.6.4.2-001] The MCPTT Service shall provide a means for combining a multiplicity of MCPTT Users into a new, temporary group (i.e., to perform a "User Regroup operation")
…
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3. Restricted Chat Group Call:


Chat (restricted) group call is established among the users of a more persistent group, defined before the call is initiated. Upon request to initiate a chat group call with the selected group, the group call is established. However for a member to be part of the chat group call, that member has to initiate a dial-in request towards the server. The server authorizes user request against the group created for accepting or rejecting the request. Accepted users will become part of the chat group call.
4. Un-restricted Chat Group Call:


Upon request to initiate a Chat (un-restricted) group call, the group call is established. However for a member to be part of the chat group call, that member has to initiate a dial-in request towards the server. Users will become part of the chat group call. No requirements from TS 22.179 identified mapping to Un-restricted Chat Group Call model.
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To summarize from the discussion above, the following table shows the 4 available group call models, and each of them evaluated against the key concepts derived from MCPTT Group Call requirements i.e. Affiliation, Notify, User Consent/Acknowledgement, Late Entry and Temporary Group. It must be noted that the table does not assume the concepts to be readily available in any of the presented group call models but only to demonstrate whether or not these concepts fit the respective group call models. e.g. Affiliation may not be supported in existing pre-arranged group call solutions, however it fits very well with the Pre-arranged Group call model where as it doesn’t fit well with Un-restricted Chat Group call model.

	
	Affiliation
	Notify
	User Consent
	Late Entry
	Temporary Group

	Pre-arranged Group Call
	√
	√
	√
	√
	X

	Ad-hoc Group Call
	*
	√
	√
	+
	√

	Restricted Chat Group Call
	√
	X
	X
	√
	X

	Un-restricted Chat Group Call
	X
	X
	X
	√
	X


* Temporary ad-hoc group can be formed from combining multiple pre-arranged groups/users

+ Late entry may not be possible in Ad-hoc Group Call model. However there is no requirement necessitating to support late entry in temporary group calls
3 Discussion from S6-150225:
Using OMA PoC/PCPS as a basis, the following call models are to be considered:

· Chat Group

· Pre-Arranged Group
A Chat Group is a persistent, pre-configured PoC Group in which each PoC User individually joins the PoC Session.  The establishment of a PoC Session with a Chat PoC Group does not result in other PoC Users being invited to join the session.  Briefly, each PoC User wishing to participate in a call with a Chat Group must first actively join a PoC Session with that group. One part of the PoC session, a PoC User may initiate a call and only the other PoC Users that have joined the PoC Session with the Chat Group will participate in the call.
A Pre-Arranged Group is a persistent, pre-configured PoC Group whose membership is determined by a predefined Group List associated with the group. The establishment of a PoC Session with a Pre-Arranged PoC Group results in all member of the group being invited to join the session.  Briefly, any PoC User that is part of the Group List associated with the Pre-Arranged Group may initiate a call with the group and a PoC Session will be established with all PoC Users associated with the group and be able to participate in the call.

While each of the call models can be extended with additional functionality (e.g., being able to invite an addition PoC User to join an active PoC session), only the basic framework for these models will be included in the more detailed comparison below.

In order to adequately compare these call model many different attributes need to be considered.  The table on the following pages identifies many of these attributes and highlights how they differ for each of the call models.  The table presents a comparison of each attribute of the Chat Group and Pre-Arranged Group models with the attributes of a traditional LMR group in order to provide a basis to measure against.

	
Comparison of Chat Group and Pre-Arranged Group Attributes vs. LMR Group Attributes


	Attribute 

#
	Attribute
	Chat Group
	Pre-Arranged Group
	LMR Group

	1
	Variations
	Open/Unrestricted – allow any device to join the Chat Group

Closed/Restricted – limit which devices are able to join the Chat Group
	On Demand – a new PoC Session is created when a call beings


	N/A

	2
	Group Creation
	Group created by administrator
	Group created by administrator
	Group created by administrator

	3
	Provisioned Group Members
	Group members optionally added by administrator (for a closed Chat Group)
Group members added dynamically (open Chat Group)
	Group members statically added by administrator
	No explicit membership provisioned

	4
	Affiliated Group Members

(to limit the devices that will be targeted with over-the-air messaging)
	User selects to affiliate a device with a group (using SIP INVITE)
	None (all group members "implicitly affiliated")
	User selects to affiliate device with group (using affiliation procedure)

	5
	Ability to share common group definition among members
	Yes
	Yes
	Yes

	6
	Distribution of group identities to UEs
	Prior to calls through address books, group advertisement or similar
	Prior to calls through address books, group advertisement or similar
	Prior to calls through radio configuration

	7
	Call initiation
	Same as first transmission initiation with affiliated group
	SIP INVITE used to initiate call to a group
	Control messaging used to initiate a call with an affiliated group

	8
	Call reception
	Same as first transmission reception with affiliated group
	SIP messaging conveys the start of a call
	Control messaging used to convey the start of a call

	9
	Transmission initiation
	Floor Control messaging used to request transmission
	Floor Control messaging used to request transmission
	Control messaging is used to request transmission

	10
	Transmission reception
	Floor control messaging conveys the start of a transmission
	Floor control messaging conveys the start of a transmission
	Floor control messaging is used to convey the start of a transmission

	11
	Call end triggered by Server
	Timeout in server; new optional messaging to notify participating members
	Timeout in server; send SIP BYE
	Timeout in server; stop sending repeated grants; unassign voice channel

	12
	Call end triggered by UE
	N/A
	Last (or second to last) UE leaves call with SIP BYE
	N/A

	13
	Messaging to affiliate
	SIP INVITE
SIP 200 OK
SIP ACK
	None
	Affiliation Request
Affiliation Response

	14
	Messaging to initiate
	Fewer, smaller messages

MBCP Request
MBCP Granted
	More, larger messages

SIP INVITE
SIP 200 OK
SIP ACK
	Fewest, smallest messages

Group Call Request
Group Call Grant

	15
	Messaging to transmit
	MBCP Request
MBCP Granted
	MBCP Request
MBCP Granted
	Group Call Request
Group Call Grant

	16
	Impact on setup delay
	More scalable, fewer messages of smaller size
	More delay due to SIP three-way handshake
	

	17
	Unicast bearer establishment for voice
	At call start
	At call start
	N/A

	18
	Late join process for unicast
	Server needs trigger to start sending ongoing floor control messaging
	Server needs trigger to send SIP INVITE followed by ongoing floor control messaging
	N/A

	19
	Ability to accommodate large groups
	Better
	Good
	Best

	20
	Ability to passively decline participation in a call
	Implicit decline by not affiliating with group
	Explicit decline by not accepting the INVITE
	Implicit decline by not affiliating with group

	21
	Ability to accommodate LMR functionality
	Modifications to floor control messaging
	Modifications to SIP and floor control messaging
	Use as defined

	22
	Examples of Appropriate Uses
	- Day-to-day group activity
- Incident groups
- Mutual aid groups
- Dynamic Group and Group regrouping
- Broadcast groups
- Announcement groups
	- Broadcast groups
- Announcement groups
	- Existing


The following summarizes the benefits of using a Chat Group model for MCPTT:

· Able to use a single call model to support required MCPTT functionality

· Minimizes messaging (size and number) that occurs at the start of a call, leading to shorter delays; the “heavier-weight” messaging is pushed to less critical affiliation (and possibly registration/activation) time

· Limits the number of UEs that need to be targeted with messaging at call start

· Fewer, smaller messages lead to shorter call set-up delays, especially for the “last participant” to join the call

· Minimizes the need to treat the “last participants” as late entry and avoid audio clipping

· Closer alignment with LMR behavior and procedure 

· Easier to modify floor control messaging to support equivalent LMR functionality
· Allow the MCPTT server to explicitly control resource/bearer allocation

4 Conclusion

From the discussion on the various call models, there seems to be consensus in the group to support Pre-arranged and Chat Group (Restricted) group call models. More study and analysis is required for supporting other group call models for the MCPTT service. The proposed changes are based on this conclusion.

*******************************Begin first change**********************************
4.2.x Group call requirements
The MCPTT service shall support the chat group (restricted) call model for MCPTT group call.

The MCPTT service shall support the pre-arranged group call model for MCPTT group call.

Editor’s note: Additional text with a description of these group call models will be added to this section in a future contribution. As a reference to these two group call models please see OMA PCPS specification [OMA-PCPS-TS-System-Description_V1.0].

Editor’s note: It is FFS whether enhancements to these group call models may be necessary for MCPTT group call.
Editor’s note: Consideration of additional group call models for MCPTT service is FFS.

*******************************End first change**********************************
