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Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: introduction][bookmark: _Toc96531243][bookmark: _Toc96606953][bookmark: _Toc101269784]Introduction
The ad hoc group call allows authorised users to combine a set of MCX users based on implementation-specific criteria into a group call. The main characteristics of this ad hoc group call are:
a)	The ad hoc group does not exist until it is spontaneously created during the call.
b)	The ad hoc group ceases to exist when the call terminates.
c)	The ad hoc group does not support 'persistent state' communication, e.g. emergency state.
MCX users that are combined in an ad hoc group call can be served by the same or different MCX systems. The ad hoc group call uses a common security level, priority level, floor control method, and set of operational characteristics for the participants during the call. As with any group call, the priority level can change dynamically.
The ad hoc group is used for a single call and it does not persist when the call is terminated. Authorized users can recreate the ad hoc group for subsequent calls, or request creation of a permanent MCX group from the participants in the ad hoc group call.
This technical report identifies the key issues and corresponding solutions with recommendations for the normative work.
[bookmark: scope][bookmark: _Toc96531244][bookmark: _Toc96606954][bookmark: _Toc101269785]
1	Scope
The present document studies solutions to satisfy the requirements identified to support Ad hoc group communication for MCX services. It identifies enhancements to be included in the technical specifications for MCPTT, MCVideo, MCData and in the common functional architecture to support Ad hoc group communications. Requirements for this study are taken from 3GPP TS 22.280 [3].
[bookmark: references][bookmark: _Toc96531245][bookmark: _Toc96606955][bookmark: _Toc101269786]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 22.179: "Mission Critical Push to Talk (MCPTT); Stage 1".
[3]	3GPP TS 22.280: "Mission Critical Services Common Requirements (MCCoRe)".
[bookmark: definitions][bookmark: _Toc96531246][bookmark: _Toc96606956][bookmark: _Toc101269787]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc96531247][bookmark: _Toc96606957][bookmark: _Toc101269788]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Ad hoc Group Communication: The combining of a multiplicity of MCX Users into a group for the duration of a communication and when the communication is terminated the group no longer exists.
For the purposes of the present document, the following terms given in 3GPP TS 22.280 [X] apply
MCX UE
MCX User
Mission Critical
Mission Critical Service
Functional alias
[bookmark: _Toc96531248][bookmark: _Toc96606958][bookmark: _Toc101269789]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc96531249][bookmark: _Toc96606959][bookmark: _Toc101269790]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
<ABBREVIATION>	<Expansion>

[bookmark: clause4][bookmark: _Toc27381698][bookmark: _Toc96531250][bookmark: _Toc96606960][bookmark: _Toc101269791]4	Key issues
[bookmark: _Toc96531251][bookmark: _Toc96606961][bookmark: _Toc101269792]4.1	Key issue 1 – Ad hoc group communication
The requirements for MCX service Ad hoc group communication are captured in 3GPP TS 22.280 [3] clause 6.15.5.
Ad hoc group communication enables authorized MCX users to combine a random set of MCX Users into a group communication. The ad hoc group does not exist until it is spontaneously created during the communication and it ceases to exist once the communication is terminated. The participants of the ad hoc group communication may be served by the same or different MC systems.
Hence it is required to study the following: 
-	Procedures for establishing and release of the ad hoc group communication.
-	Procedures for establishing the ad hoc group communication when functional alias is used as target for the communication.
-	Procedures for establishing the ad hoc group communication with end-to-end encryption support.
-	Identify whether new information flows are required or existing information flows can be enhanced to support the ad hoc group communication set up.
 -	How to support different mechanisms for determining the participants list for the ad hoc group communication. It could be supplied by the initiator of the ad hoc group call or determined by the MCX system based on some pre-defined criteria.
-	How to support a mechanism for the initiator of an MCX Service ad hoc group communication to request that the list of participants be determined and updated by the MCX Service system using a specific pre-defined criteria.
-	Identify whether any changes are required to the existing MCX functional architecture for supporting the ad hoc group communication.
[bookmark: _Toc47425009][bookmark: _Toc96531252][bookmark: _Toc96606962][bookmark: _Toc101269793]4.2	Key issue 2 – Network topology hiding from MC service client while establishing Ad hoc group communication
Ad hoc group communication enables authorized MCX users to combine a random set of MCX Users into a group communication. To best utilize the network resources, achieve best network performance and provide service resilience, a network operator normally deploys more than one MC service servers to serve its customers. This is applicable for all types of group communication and especially true in ad hoc group communications when it enables authorized users to combine a random set of MCX users into a group communication. This kind of deployment topology cannot be exposed and learned by the third party and only be controlled by the network operator. Ad hoc group is created spontaneously by the initiating client during the communication set up and therefore it leaves no choice for the network operators to decide on where to host the communication beforehand.
Hence it is required to study the following: 
-	How the group ID used for the ad hoc group communication can be created by MC service client and managed when establishing the ad hoc group communication.
-	Whether and how to support the ad hoc group communication without exposing the network topology.
-	Whether and how to support the ad hoc group communication with dynamically allocated network resources (such as the MC service server that will host the communication).
NOTE:	This key issue also applies to existing specification of temporary groups creation by MC service client (e.g user regroup)
[bookmark: _Toc96531253][bookmark: _Toc96606963][bookmark: _Toc101269794]4.3	Key issue 3 – Configuration parameters for Ad hoc group communication
3GPP TS 22.280[3] has defined several requirements related to configuration of parameters required for ad hoc group communication by the administrator and initiator of the ad hoc group communication. Hence it is required to study the following :
-	Identify the required system or service level configuration parameters and document them.
-	Identify the user level configuration parameters and document them.
-	Identify the default parameters to be configured which will be applied when these parameters are not supplied as part of the ad hoc group communication request by the initiator.
-	How the MCX server shall be able to determine whether the user is authorized to initiate ad hoc group communication.
[bookmark: _Toc96531254][bookmark: _Toc96606964][bookmark: _Toc101269795]4.4	Key issue 4 – Modifying participants list of on-going ad hoc group communication
 During the course of an on-going ad hoc group communication, the initiator of the ad hoc group communication can be able to add or remove particpants from the communication or the MCX system can add or remove participants based on some pre-defined criteria. This key issue is to identify the information flows and procedures required between the MCX client and MCX server to add/remove particpants to/from an on-going ad hoc group communication.
[bookmark: _Toc478400624][bookmark: _Toc27381705][bookmark: _Toc96531255][bookmark: _Toc96606965][bookmark: _Toc101269796]5	Architectural requirements
 NOTE:	No architectural requirements were identified.
[bookmark: _Toc96531256][bookmark: _Toc96606966][bookmark: _Toc101269797][bookmark: _Toc478400629][bookmark: _Toc27381710]6	Architectural enhancements
NOTE:	No architectural enhancements were identified.
[bookmark: _Toc96531257][bookmark: _Toc96606967][bookmark: _Toc101269798]7	Solutions
[bookmark: _Toc96531258][bookmark: _Toc96606968][bookmark: _Toc101269799][bookmark: _Toc81988290]7.1	Solution 1: Ad hoc group communication set up for MCX service
[bookmark: _Toc81988291][bookmark: _Toc96531259][bookmark: _Toc96606969][bookmark: _Toc101269800]7.1.1	General
This solution addresses the key issue 1 described in the clause 4.1 to support ad hoc group communication set up for MCX service. Information flows and procedures that are required to address the key issue 1 are addressed in this section.
[bookmark: _Toc81988292][bookmark: _Toc96531260][bookmark: _Toc96606970][bookmark: _Toc101269801]7.1.2	Information flows
[bookmark: _Toc433209741][bookmark: _Toc460616012][bookmark: _Toc460616873][bookmark: _Toc75465962][bookmark: _Toc96531261][bookmark: _Toc96606971][bookmark: _Toc101269802]7.1.2.1	Ad hoc group communication request (MC service client – MC service server)
Table 7.1.2.1-1 describes the information flow ad hoc group communication request from the MC service client to the MC service server.
Table 7.1.2.1-1 Ad hoc Group communication request information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the calling party

	Functional alias
	O
	The functional alias of the calling party

	MC service ad hoc group ID (see NOTE 1)
	O
	The MC service group ID which is generated by the MC service user to be associated with the ad hoc group communication

	Encryption supported (see NOTE 2)
	O
	Indicates whether this ad hoc group communication supports end-to-end encryption

	MC service ID list (see NOTE 3, NOTE 6)
	O
	MC service IDs of the participants being invited for the ad hoc group communication

	SDP offer
	M
	Media parameters of MC service clients

	Implicit floor request (see NOTE 4)
	O
	When originating client requests the floor, this element shall be included

	Broadcast indicator
	O
	Indicates that the group communication request is for a broadcast group communication

	Imminent peril indicator (see NOTE 5)
	O
	Indicates that the ad hoc group communication request is an MC service imminent peril communication

	Emergency Indicator (see NOTE 5)
	O
	Indicates that the ad hoc group communication request is an MC service emergency communication

	MC service ID list (see NOTE 3)
	O
	List of participants required to acknowledge the ad hoc group communication before start of the audio transmission

	Block sharing participants list indicator (see NOTE 8)
	O
	Indicates that the participants shall be able to determine list of other participants or not

	Location information
	O
	Location of the calling party. 

	Criteria for determining the participants (see NOTE 6)
	O
	Carries the details of criteria or meaningful label identifying the criteria or the combination of both which will be used by the MC service server for determining the participants e.g., it can be a location based criteria to invite particpants in a particular area

	Preconfigured ad hoc group identity (see NOTE 7)
	O 
	Group identity whose configuration is to be applied for this ad hoc group call.

	Requested priority
	O
	Application priority level requested for this group communication

	NOTE 1:	If this information element is not included the MC service server shall assign one to be used for the ad hoc group communication and shall return it to the calling party to use in the ad hoc group communication.
NOTE 2:	This information element shall be present and set to true only if this ad hoc group communication is encrypted. When the ad hoc group communication is initiated with participants provided by the initiator this acts as an indicator that subsequent requests shall follow targeting the individual participants and carrying the relevant key material. If this information element is set to false or not present, then this ad hoc group communication is unencrypted.
NOTE 3:	This element shall be included only when the originating client sends the list of participants.
NOTE 4:	This element shall be included only when the originating client requests the floor.
NOTE 5:	If used, only one of these information elements shall be present.
NOTE 6:	Only one of these information elements shall be present.
NOTE 7:	This information element shall be included if the criteria for inviting the participants information element is present and end-to-end encryption is supported.
NOTE 8:	This information element shall not be included if the criteria for inviting the participants information element is present.



[bookmark: _Toc96531262][bookmark: _Toc96606972][bookmark: _Toc101269803]7.1.2.2	Ad hoc group communication request return (MC service server – MC service client)
Table 7.1.2.2-1 describes the information flow ad hoc group communication request return from the MC service server to the MC service client.
Table 7.1.2.2-1 Ad hoc group communication request return information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the calling party

	MC service ad hoc group ID
	M
	The MC service group ID to be associated with the ad hoc group communication which could be same as generated by the MC service client or assigned by the MC service server

	Authorization result
	M
	Indicate if authorization is success or failure



[bookmark: _Toc460616025][bookmark: _Toc460616886][bookmark: _Toc75465976][bookmark: _Toc96531263][bookmark: _Toc96606973][bookmark: _Toc101269804][bookmark: _Toc460616026][bookmark: _Toc460616887][bookmark: _Toc75465977]7.1.2.3	Ad hoc group communication security material request (MC service client – MC service server)
Table 7.1.2.3-1 describes the information flow ad hoc group communication request security material from the MC service client to MC service server.
Table 7.1.2.3-1 Ad hoc Group communication security material request information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the calling party

	Functional alias
	O
	The functional alias of the calling party

	MC service ad hoc group ID
	M
	The MC service group ID which is generated by the MC service user to be associated with the ad hoc group communication

	MC service ID
	M
	The MC service ID of the user being invited for the ad hoc group communication

	Security key material 
	M
	Key material to be shared with the target participant for use with the ad hoc group communication if end-to-end encryption supported


[bookmark: _Toc96531264]
[bookmark: _Toc96606974][bookmark: _Toc101269805]7.1.2.4	Ad hoc group communication request (MC service server – MC service client)
Table 7.1.2.4-1 describes the information flow ad hoc group communication request from the MC service server to the MC service client.
Table 7.1.2.4-1 Ad hoc group communication request information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the calling party

	Functional alias
	O
	The functional alias of the calling party

	MC service ad hoc group ID
	M
	The MC service group ID to be associated with the ad hoc group communication

	SDP offer
	M
	Media parameters of MC service server

	Security key material (see NOTE 1)
	O
	Key material for use with the ad hoc group communication if end-to-end encryption supported

	Broadcast indicator
	O
	Indicates that the ad hoc group communication request is for a broadcast ad hoc group communication

	Imminent peril indicator (see NOTE 2)
	O
	Indicates that the ad hoc group communication request is an MC service imminent peril communication

	Emergency Indicator (see NOTE 2)
	O
	Indicates that the ad hoc group communication request is an MC service emergency communication

	Preconfigured ad hoc group identity
	O 
	Group identity whose configuration is to be applied for this ad hoc group call.

	NOTE 1: This information element shall be present if the participants list is provided by the initiator and if end-to-end encryption is supported.
NOTE 2: If used, only one of these information elements shall be present.



[bookmark: _Toc460616027][bookmark: _Toc460616888][bookmark: _Toc75465978][bookmark: _Toc96531265][bookmark: _Toc96606975][bookmark: _Toc101269806]7.1.2.5	Ad hoc group communication response (MC service server – MC service client)
Table 7.1.2.5-1 describes the information flow ad hoc group communication response from the MC service server to the MC service client.
Table 7.1.2.5-1 Ad hoc group communication response information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the calling party

	Functional alias
	O
	The functional alias of the calling party

	MC service group ID
	M
	The MC service group ID to be associated with the ad hoc group communication

	SDP answer
	M
	Media parameters selected

	Result
	M
	Result of the group communication request (success or failure)



[bookmark: _Toc460616029][bookmark: _Toc460616890][bookmark: _Toc75465980][bookmark: _Toc96531266][bookmark: _Toc96606976][bookmark: _Toc101269807]7.1.2.6	Ad hoc group communication response (MC service client – MC service server)
Table 7.1.2.6-1 describes the information flow ad hoc group communication response from the MC service client to the MC service server.
Table 7.1.2.6-1 Ad hoc group communication response information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the target MC service user

	Functional alias
	O
	The functional alias of the target MC service user

	MC service ad hoc group ID
	M
	The MC service group ID to be associated with the ad hoc group communication

	SDP answer
	M
	Media parameters selected

	Result
	M
	Result of the ad hoc group communication request (success or failure)


[bookmark: _Toc96531267]
[bookmark: _Toc96606977][bookmark: _Toc101269808]7.1.2.7	Ad hoc group communication release request (MC service server – MC service client)
Table 7.1.2.7-1 describes the information flow ad hoc group communication release request from the MC service server to the MC service client.
Table 7.1.2.7-1 Ad hoc group communication release request information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the ad hoc group communication participant

	Functional alias
	O
	The functional alias of the ad hoc group communication participant

	MC service ad hoc group ID
	M
	The MC service group ID of the ad hoc group communication on which communication is released



[bookmark: _Toc96531268][bookmark: _Toc96606978][bookmark: _Toc101269809]7.1.2.8	Ad hoc group communication release response (MC service client – MC service server)
Table 7.1.2.8-1 describes the information flow ad hoc group communication release response from the MC service server to the MC service client.
Table 7.1.2.8-1 Ad hoc group communication release response information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the ad hoc group communication participant

	Functional alias
	O
	The functional alias of the ad hoc group communication participant

	MC service group ID
	M
	The MC service group ID of the ad hoc group communication on which communication is released



[bookmark: _Toc81988296][bookmark: _Toc96531269][bookmark: _Toc96606979][bookmark: _Toc101269810]7.1.3	Procedure
[bookmark: _Toc75466055][bookmark: _Toc96531270][bookmark: _Toc96606980][bookmark: _Toc101269811]7.1.3.1	Ad hoc group communication within one MC system
[bookmark: _Toc433209748][bookmark: _Toc460616044][bookmark: _Toc460616905][bookmark: _Toc75466020][bookmark: _Toc96531271][bookmark: _Toc96606981][bookmark: _Toc101269812]7.1.3.1.1	Ad hoc group communication setup
Figure 7.1.3.1.1-1 below illustrates the ad hoc group communication setup procedure initiated by an authorized user.
Pre-conditions:
1.	The authorized user at MC service client 1 wants to invite MC service users at MC service client 2, MC service client 3 and MC service client 4 for the ad hoc group communication.
2.	Number of participants being invited for the communication is within the limit for non pre-configured approach.
3.	End-to-End encryption is supported for this ad hoc group communication.
4.	MC service client 1 has all the security related information required to communicate with the participants of the ad hoc group communication.


Figure 7.1.3.1.1-1: Ad hoc group communication setup
1.	User at MC service client 1 would like to initiate an ad hoc group communication. MC service client 1 initiates the ad hoc group communication by sending the ad hoc group communication request containing the list of participants to the MC service server. Encryption supported information element shall be set to true since end-to -end encryption is supported. The ad hoc group communication request may also contain block sharing participants list indicator information element set to true if the originating user want to suppress sharing of the participants list to other users. The ad hoc group communication request may include the MC service group ID that is created by the MC service client 1 or not include the MC service group ID that allow the MC service server to assign one for use.  An SDP offer containing the MC service client media parameters is included. If there is a floor request to transmit, then the ad hoc group communication request contains an indication of an implicit floor request. If the MC service user of MC service client 1 has selected a functional alias, then the ad hoc group communication request contains that functional alias. If the ad hoc group communication request contains an implicit floor request it may also include location information.
If the MC service user at MC service client 1 initiates an MC service emergency ad hoc group communication or the MC service emergency state is already set for the MC service client 1 (due to a previously triggered MC service emergency alert):
i.	the MC service ad hoc group communication request shall contain an emergency indicator;
ii.	if the MC service emergency state is not set already, MC service client 1 sets its MC service emergency state. The MC service emergency state of MC service client 1 is retained until explicitly cancelled by the user of MC service client 1.
2.	The MC service server accepts the ad hoc group communication request if the ad hoc group communication is supported and authorized. Otherwise reject the ad hoc group communication request and do not continue with the rest of the steps. If authorised, it validates whether the number of invited participants is within the configured limit before proceeding with the communication setup. 
If functional alias is present, the MC service server checks whether the provided functional alias is allowed to be used and has been activated for the user.
	If location information was included in the ad hoc group communication request, the MC service server checks the privacy policy of the MC service user to decide if the location information of MC service client 1 can be provided to other users on the communication (refer to Annex A.3 "Authorisation to provide location information to other MC service users on a communication when talking").
If an emergency indicator is present in the received MC service ad hoc group communication request, the MC service ad hoc group is considered to be in the in-progress emergency state until this ad hoc group communication is terminated; and
If an imminent peril indicator is present in the received MC service ad hoc group communication request, the MC service ad hoc group is considered to be in the in-progress imminent peril state until this ad hoc group communication is terminated.
The MC service server considers the ad hoc group communication participants as implicitly affiliated to the ad hoc group.
3.	The MC service server shall send the ad hoc group communication request return message to MC service client 1 containing the below:
i.	The MC service ad hoc group ID (e.g. either provided by MC service client 1 which is acceptable to the MC service server or generated by the MC service server in the case where the MC service ad hoc group ID created by the MC service client 1 is not acceptable or the case where the MC service ad hoc group ID was not provided by MC service client 1); and
ii.	Result of whether the ad hoc group communication is authorized or not
If the ad hoc group communication request is not authorized, MC service client 1 shall not proceed with the rest of the steps.
4a-4c.	MC service client 1 sends ad hoc group communication security material request targeting each of the participants containing the security material to be shared with the participants for use in this ad hoc group communication.
NOTE 1:	If end-to-end encryption is not supported, then the ad hoc group communication security material requests are not sent.
5.	The MC service server sends the ad hoc group communication requests towards the MC service clients of the invited users based on step 1. While sending the ad hoc group communication requests, the MC service server shall remove the information elements that are not required to be conveyed to the target MC service clients (e.g. Block sharing participants list indicator, MC service ID list of the users who are required to acknowledge)
6.	The receiving MC service clients are notified about the incoming ad hoc group communication.
7.	The receiving MC service clients accept the ad hoc group communication requests and send ad hoc group communication responses to the MC service server. The response may also contain a functional alias of the responding MC service user, which is verified (valid and activated for the user) by the MC service server.
8.	The MC service server sends the ad hoc group communication response to MC service client 1 through the signalling path to inform about successful communication establishment. 
NOTE 2:	Steps 5 to step 7 can start to occur before all of step 4 is completed since the MC service server do not require to wait for the previous ad hoc group communication request to complete before sending the ad hoc group request to another participant.
9.	If the initiating MC service user requires the acknowledgement from the invited MC service users, and the required MC service users do not acknowledge the communication setup within a configured time (the "acknowledged communication setup timeout"), then the MC service server may proceed with or abandon the communication and then notify the initiating MC service user that the acknowledgements did not include all required members according to ad hoc group communication policy from the user profile configuration. The MC service server may notify the initiating MC service user of all MC service users who did not acknowledge the ad hoc group communication request within the configured time. This notification may be sent to the initiating MC service user by the MC service server more than once during the communication when MC service users join or leave the MC service ad hoc group communication.
10.	MC service client 1, MC service client 2, MC service client 3 and MC service client 4 establish media plane and floor control resources.
NOTE 3:	Step 10 can occur any time following step 8 if the conditions to proceed with the communication are met.
Editor's note:	Ad hoc group communication procedure involving multiple MC service systems and usage of functional alias as target are FFS.
[bookmark: _Toc96531272][bookmark: _Toc96606982][bookmark: _Toc101269813]7.1.3.1.2	Release ad hoc group communication
The procedure focuses on the case where the MC service server releases an ongoing MC service ad hoc group communication for all the participants of that ad hoc group communication, since at least one of the release conditions are met e.g., due to hang time expiry, last participant leaving, second last participant leaving, initiator leaving.
Figure 7.1.3.1.2-1 below illustrates the signalling control plane procedure for the MC service server initiating termination an ongoing ad hoc group communication.


Figure 7.1.3.1.2-1: Release ad hoc group communication
1.	It is assumed that MC service users on MC service client 1, client 2 and client 3 are already part of the ongoing ad hoc group communication.
2.	MC service server would like to release the MC service ad hoc group communication which is ongoing e.g., due to hang time expiry, last participant leaving, second last participant leaving, initiator leaving.
3.	MC service server identifies the participants of the ongoing ad hoc group communication and generates ad hoc group communication release request to release ongoing session. The MC service server cancels the in-progress emergency state or in-progress imminent peril state of the ad hoc group if the ad hoc group communication is an emergency or imminent peril communication respectively.
4.	MC service server sends ad hoc group communication release request via SIP core towards each participant of the ongoing ad hoc group communication. 
5.	MC service users are notified about the release of the ad hoc group communication.
6.	MC service client(s) receiving ad hoc group communication release request, acknowledge towards the MC service server by sending an ad hoc group communication release response.
NOTE:	If the participants list is not suppressed by the initiator of the ad hoc group communication, the MC service client(s) may choose to store the list of participants for easy re-initiation of another ad hoc group communication with the same participants. 
7.	MC service client 1, client 2 and client 3 have successfully released the floor control and media plane resources associated with the ad hoc group communication that is terminated and the ad hoc group ceases to exist (i.e., further communication is not possible over the same ad hoc group.
[bookmark: _Toc101269814]7.1.3.1.3	MC service server determining the participants list for the Ad hoc group communication setup
Figure 7.1.3.1.3-1 below illustrates the ad hoc group communication setup procedure initiated by the MC service user and MC service client 1 wherein the list of participants is determined by the MC service server based on the citeria received from the MC service client.
Pre-conditions:
1.	The MC service user at MC service client 1 is authorized to initate ad hoc group communication.
2.	The MC service user at MC service client 1 wants to invite MC service users who are satisying certain criteria for the ad hoc group communication.


Figure 7.1.3.1.3-1: Ad hoc group communication participants determined by MC service server

1.	User at MC service client 1 would like to initiate an ad hoc group communication in-order to invite the participants satisfying specific criteria. MC service client 1 initiates the ad hoc group communication by sending the ad hoc group communication request containing the details of the criteria to be applied by the MC service server for determining the participants list. If end-to-end encryption is supported Encryption supported information element shall be set to true and pre-configured ad hoc group identity whose configuration is to be applied is included. The ad hoc group communication request may include the MC service group ID that is created by the MC service client 1 or not include the MC service group ID that allow the MC service server to assign one for use.  An SDP offer containing the MC service client media parameters is included. If there is a floor request to transmit, then the ad hoc group communication request contains an indication of an implicit floor request. If the MC service user of MC service client 1 has selected a functional alias, then the ad hoc group communication request contains that functional alias. If the ad hoc group communication request contains an implicit floor request it may also include location information.
If the MC service user at MC service client 1 initiates an MC service emergency ad hoc group communication or the MC service emergency state is already set for the MC service client 1 (due to a previously triggered MC service emergency alert):
i.	the MC service ad hoc group communication request shall contain an emergency indicator;
ii.	if the MC service emergency state is not set already, MC service client 1 sets its MC service emergency state. The MC service emergency state of MC service client 1 is retained until explicitly cancelled by the user of MC service client 1.
2.	The MC service server accepts the ad hoc group communication request if the ad hoc group communication is supported and authorized. Otherwise reject the ad hoc group communication request and do not continue with the rest of the steps. 
	If functional alias is present, the MC service server checks whether the provided functional alias is allowed to be used and has been activated for the user.
	If location information was included in the ad hoc group communication request, the MC service server checks the privacy policy of the MC service user to decide if the location information of MC service client 1 can be provided to other users on the communication (refer to Annex A.3 "Authorisation to provide location information to other MC service users on a communication when talking").
	If an emergency indicator is present in the received MC service ad hoc group communication request, the MC service ad hoc group is considered to be in the in-progress emergency state until this ad hoc group communication is terminated; and
	If an imminent peril indicator is present in the received MC service ad hoc group communication request, the MC service ad hoc group is considered to be in the in-progress imminent peril state until this ad hoc group communication is terminated.
3.	The MC service server shall send the ad hoc group communication request return message to MC service client 1 containing the below:
	i.	The MC service ad hoc group ID (e.g. either provided by MC service client 1 which is acceptable to the MC service server or generated by the MC service server in the case where the MC service ad hoc group ID created by the MC service client 1 is not acceptable or the case where the MC service ad hoc group ID was not provided by MC service client 1); and
	ii.	Result of whether the ad hoc group communication is authorized or not
	If the ad hoc group communication request is not authorized, MC service server and client 1 shall not proceed with the rest of the steps.
4.	The MC service server determines the list of participants to be invited for the ad hoc group communication based on the information present in the information element Criteria for determining the participants. This information element could carry either criteria or indicator identifying the criteria or combination of both. 
5.	The MC service server sends the ad hoc group communication requests towards the MC service clients 2 and 3. While sending the ad hoc group communication requests, the MC service server shall remove the information elements that are not required to be conveyed to the target MC service clients. This request carries the pre-configured group ID whose configuration is to be applied for this ad hoc group communication if end-to-end encryption is requested. The MC service server considers the ad hoc group communication participants as implicitly affiliated to the ad hoc group.
6.	The receiving MC service clients are notified about the incoming ad hoc group communication.
7.	The receiving MC service clients accept the ad hoc group communication requests and send ad hoc group communication responses to the MC service server. The response may also contain a functional alias of the responding MC service user, which is verified (valid and activated for the user) by the MC service server.
8.	The MC service server sends the ad hoc group communication response to MC service client 1 through the signalling path to inform about successful communication establishment. 
9.	The MC service server may notify the initiating MC service user of all MC service users who acknowledged the ad hoc group communication request and joined the ad hoc group communication. This notification may be sent to the initiating MC service user by the MC service server more than once during the communication when MC service users join or leave the MC service ad hoc group communication.
10.	MC service client 1, MC service client 2 and MC service client 3 establish media plane and floor control resources.
Editor's note: Whether the functional alias or list of functional alias can be considered as the value for the information element Criteria for determining the participants is FFS.
7.1.4	Solution Evaluation
The procedures proposed as part of this solution handles the ad hoc group communication setup and release as per the key issue 1. It also achieves the end-to-end security as per the stage-1 requirements. This solution introduces a new set of information flows required for ad hoc group communication. It also proposes a mechanism for the ad hoc group communication setup wherein the particpants of the communication is determined by the MC service server based on the criteria which is either pre-defined or supplied by the initiator of the communication.
Further the proposed solutions provide flexibility for the deployments to use the ad hoc group ID provided by the MC service client or the MC service server can generate and share the same to the initiator of the ad hoc group communication. This solution may require additional deployment considerations e.g. to configure the maximum number of participants allowed to participate in an ad hoc group communication, to meet the Stage 1 group call KPIs.
The procedures proposed as part of this solution implicitly handles the Key issue #2 related to network topology hiding from MC service client while establishing Ad hoc group communication by having the ad hoc group ID generated by the MC service server.

[bookmark: _Toc96531273][bookmark: _Toc96606983][bookmark: _Toc101269815]7.2	Solution 2: Ad hoc group call involving multiple MC systems
[bookmark: _Toc96531274][bookmark: _Toc96606984][bookmark: _Toc101269816]7.2.1	General
This solution pertains to key issue#1. The key characteristics of ad hoc group call are the following:
-	The ad hoc group does not exist until it is spontaneously created during the ad hoc group call setup.
[bookmark: _Toc96531275]-	The ad hoc group ceases to exist when the communication terminates with the ad hoc group call release.
[bookmark: _Toc96606985][bookmark: _Toc101269817]7.2.2	Solution description
[bookmark: _Toc96531276][bookmark: _Toc96606986][bookmark: _Toc101269818]7.2.2.1	Procedures
[bookmark: _Toc96531277][bookmark: _Toc96606987][bookmark: _Toc101269819]7.2.2.1.1	Procedure for ad hoc group call setup
Figure 7.2.2.1.1-1 illustrates the procedure for ad hoc group call setup procedure. 
Pre-conditions:
1.	The security aspects of sharing the user information between primary and partner MC systems shall be governed as per the service provider agreement between them. In this case, we consider the partner MC system does not share their users' information to the primary MC system.
2.	The authorized MC service user/dispatcher belongs to the primary MC system.
3.	The MC service server of the primary MC system is where the authorized MC service user/dispatcher creates the ad hoc group.
4.	Some users of the ad hoc group may belong to partner MC systems.
5.	The ad hoc group identity and ad hoc group configuration for an ad hoc group have been preconfigured in MC service client and other participants of ad hoc group have also received the relevant security related information to allow them to communicate in an ad hoc group communication.
6.	The call initiating MC service client is aware of a suitable preconfigured ad hoc group whose configuration has been preconfigured in the MC service UEs who are the participants of the ad hoc group.


Figure 7.2.2.1.1-1: Ad hoc group call setup
1.	The MC service client of authorized user initiates a group call with multiple users from primary and partner MC systems. A group call request message with the information of the MC service IDs and the pre-configured ad hoc group is routed to the MC service server of the primary MC system.
2.	The MC service server of the primary MC system forms the ad hoc group by using MC service users' information and the configuration of the preconfigured ad hoc group received in step 1 and assigns a MC service group ID for the newly formed ad hoc group. It identifies the appropriate MC service server responsible for the MC service users of the ad hoc group. The MC service users are automatically affiliated to the ad hoc group.
NOTE 1:	The newly formed ad hoc group information including the MC service group ID and the list of users is held in dynamic data in the MC service server. 
3.	The MC service server of the primary MC system sends the group call request to the affiliated group members of the ad hoc group belonging to the primary MC system.
4.	The MC service clients receive in the group call request the information of the MC service group ID for the ad hoc group and further notify their corresponding MC service user. The affiliated group members of the ad hoc group of the primary MC system may accept or reject the call and respond with the group call response.
5.	The primary MC service server further initiates a group call request message to the MC service server of the partner MC system for the ad hoc group's MC service users' belonging to partner MC system.
6.	Upon receiving the group call request message from the MC service server of the primary MC system, the MC service server of the partner MC system initiates a call invitation to its MC service users and sends the group call request to the MC service users of the partner MC system. 
7.	The MC service clients receive in the group call request the information of the MC service group ID for the ad hoc group and further notify their corresponding MC service user. The MC service users upon receipt of the invitation may accept or reject the call, and respond with the group call response.
8.	The MC service server of the partner MC system provides a group call response message to the MC service server of the primary MC system with success or failure result and/or detailed reason information in case of failure.
9.	The MC service server of the primary MC system provides a group call response message to the MC service client of the authorized MC service user upon receiving response to the corresponding group call request with the MC service server of the partner MC system. The group call response will consist of the success or failure result and/or detailed reason information in case of failure. The MC service client 1 receives the MC service group ID assigned for the ad hoc group via this step.
NOTE 2:	The group call response message is triggered depending on the conditions to proceed with the call.
10.	Upon successful group call setup, a group call is established amongst the multiple group members from primary and partner MC systems. The media plane and floor control resources are established.
[bookmark: _Toc96531278][bookmark: _Toc96606988][bookmark: _Toc101269820]7.2.2.1.2	Procedure for ad hoc group call release
This procedure focuses on the case where an MC service server initiates the termination of an ongoing MC service ad hoc group call for all the participants of that group call, since at least one of the termination conditions are met e.g., due to hang time expiry, last participant leaving, second last participant leaving, initiator leaving, or minimum number of affiliated MC service group members are not present.
Procedures in figure 7.2.2.2-1 are the signalling control plane procedures for the MC service server initiating termination of an ongoing MC service ad hoc group call.


Figure 7.2.2.2-1: Ad hoc group call release
1.	It is assumed that MC service users on MC service client 1, client 2 belonging to primary MC system and client 3 belonging to partner MC system are already part of the ongoing ad hoc group call (e.g. as a result of ad hoc group call setup as specified in clause 7.2.2.1.1).
2.	The MC service server would like to release the MC service group call which is ongoing e.g., due to hang time expiry, last participant leaving, second last participant leaving, initiator leaving, or minimum number of affiliated MC service group members are not present.
3.	The MC service server identifies the participants of the ongoing ad hoc group call and generates group call release request to release ongoing session.
4.	The MC service server sends a group call release request via SIP core towards each participant of the ongoing group call. If the participants belong to partner MC system, then group call release request is sent to the partner MC service server, which further sends the group call release request to the MC service clients.
5.	The MC service users are notified about the release of the ad hoc group call.
6.	The MC service client(s) receiving group call release request, send acknowledgement towards the MC service server by sending a group call release response.
7.	The MC service client 1, client 2 and client 3 have successfully released the floor control and media plane resources associated with the group call that is terminated. The MC service servers remove the ad hoc group information from the dynamic data held in the MC service servers and thus the ad hoc group ceases to exist.
[bookmark: _Toc96531279][bookmark: _Toc96606989][bookmark: _Toc101269821]7.3.2.1	Information Flows
[bookmark: _Toc460616024][bookmark: _Toc460616885][bookmark: _Toc91858036][bookmark: _Toc96531280][bookmark: _Toc96606990][bookmark: _Toc101269822]7.3.2.1.1	Group call request (MC service client – MC service server)
Table 7.3.2.1.1-1 describes the information flow group call request from the MC service client to the MC service server. The group call request information flow specified in MC service specifications is to be updated accordingly as shown in bold.
Table 7.3.2.1.1-1 Group call request information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the calling party

	Functional alias
	O
	The functional alias of the calling party

	MC service group ID (NOTE 1)
	O
	The MC service group ID of the group on which the call is requested

	MC service ID list (see NOTE 2)
	O
	The list of MC service IDs on which the group call is requested.

	Preconfigured ad hoc group identity (see NOTE 2)
	O 
	Ad hoc group identity whose configuration is to be applied on the group call.

	SDP offer
	M
	Media parameters of MC PTT clients

	Implicit floor request
	O
	When originating client requests the floor, this element shall be included

	Broadcast indicator
	O
	Indicates that the group call request is for a broadcast group call

	Location information 
	O
	Location of the calling party. 

	Requested priority
	O
	Application priority level requested for this call

	NOTE 1:	This IE may be included when the group call is an ad hoc group call. This IE is always included for other group calls
NOTE 2:	These IEs are included when the group call is an ad hoc group call.



[bookmark: _Toc91858037][bookmark: _Toc96531281][bookmark: _Toc96606991][bookmark: _Toc101269823]7.3.2.1.2	Group call request (MC service server – MC service server)
Table 7.3.2.1.2-1 describes the information flow group call request between the MC service servers. The group call request information flow specified in MC service specifications is to be updated accordingly as shown in bold.
Table 7.3.2.1.2-1 Group call request information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the calling party

	Functional alias
	O
	The functional alias of the calling party

	MC service group ID (see NOTE 3)
	M
	The MC service group ID of the group on which the call is initiated

	MC service ID list (see NOTE 2)
	O
	The list of MC service IDs of ad hoc group's MC service users' belonging to partner MC system on which the group call is requested.

	Preconfigured ad hoc group identity (see NOTE 2)
	O 
	Ad hoc group identity whose configuration is to be applied on the group call.

	SDP offer
	M
	Media parameters of MC service server

	Broadcast indicator
	O
	Indicates that the group call request is for a broadcast group call

	Implicit floor request (NOTE 1)
	O
	Indicates that the originating client requests the floor.

	Requested priority
	O
	Priority level requested for the call.

	Location information
	O
	Location of the calling party 

	NOTE 1:	This element shall be included only when the originating client requests the floor.
NOTE 2:	These IEs are included when the group call request is for ad hoc group call. 
NOTE 3:	If Preconfigured ad hoc group identity IE or MC service ID list is included then MC service group ID IE indicates the MC service group ID of the ad hoc group.



[bookmark: _Toc91858038][bookmark: _Toc96531282][bookmark: _Toc96606992][bookmark: _Toc101269824]7.3.2.1.3	Group call request (MC service server – MC service client)
Table 7.3.2.1.3-1 describes the information flow group call request from the MC service server to the MC service client. The group call request information flow specified in MC service specifications is to be updated accordingly as shown in bold.
Table 7.3.2.1.3-1 Group call request information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the calling party

	Functional alias
	O
	The functional alias of the calling party

	MC service group ID
	M
	The MC service group ID of the group on which the call is initiated.

	Preconfigured ad hoc group identity (see NOTE 1)
	O 
	Ad hoc group identity whose configuration is to be applied on the group call.

	SDP offer
	M
	Media parameters of MC service server

	Broadcast indicator
	O
	Indicates that the group call request is for a broadcast group call

	NOTE 1:	This IE is included when the group call request is for ad hoc group call. 



[bookmark: _Toc91858039][bookmark: _Toc96531283][bookmark: _Toc96606993][bookmark: _Toc101269825]7.3.2.1.4	Group call response (MC service server – MC service client)
Table 7.3.2.1.4-1 describes the information flow group call response from the MC service server to the MC service client. No change is expected to the group call response information flow specified in MC service specifications.
Table 7.3.2.1.4-1 Group call response information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the calling party

	Functional alias
	O
	The functional alias of the calling party

	MC service group ID
	M
	The MC service group ID of the group on which the call is requested

	SDP answer
	M
	Media parameters selected

	Result
	M
	Result of the group call request (success or failure)



[bookmark: _Toc460616028][bookmark: _Toc460616889][bookmark: _Toc91858040][bookmark: _Toc96531284][bookmark: _Toc96606994][bookmark: _Toc101269826]7.3.2.1.5	Group call response (MC service server – MC service server)
Table 7.3.2.1.5-1 describes the information flow group call response between the MC service servers. No change is expected to the group call response information flow specified in MC service specifications.
Table 7.3.2.1.5-1 Group call response information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the target MC service group member

	Functional alias
	O
	The functional alias of the target MC service group member

	MC service group ID
	M
	The MC service group ID of the group on which the call is requested

	SDP answer
	M
	Media parameters selected

	Result
	M
	Result of the group call request (success or failure)



[bookmark: _Toc91858041][bookmark: _Toc96531285][bookmark: _Toc96606995][bookmark: _Toc101269827]7.3.2.1.6	Group call response (MC service client – MC service server)
Table 7.3.2.1.6-1 describes the information flow group call response from the MC service client to the MC service server. No change is expected to the group call response information flow specified in MC service specifications.
Table 7.3.2.1.6-1 Group call response information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the target MC service group member

	Functional alias
	O
	The functional alias of the target MC service group member

	MC service group ID
	M
	The MC service group ID of the group on which the call is initiated

	SDP answer
	M
	Media parameters selected

	Result
	M
	Result of the group call request (success or failure)




[bookmark: _Toc96531286][bookmark: _Toc96606996][bookmark: _Toc101269828]7.3.3	Solution Evaluation
This is a viable solution to setup and release an ad hoc group call where the ad hoc group is created during the group call setup and the ad hoc group is removed when the group call is released thus the ad hoc group ceases to exist. This procedure achieves the required performance and security as per the stage 1 requirements for a group call. The group call security is achieved via the use of a preconfigured ad hoc group information and its group security information is applied on the ad hoc group call.
[bookmark: _Toc101269829]7.3	Solution 3: Configuration parameters required for Ad hoc group communication
[bookmark: _Toc81988283][bookmark: _Toc101269830]7.3.1	General
This solution addresses the key issue 3 described in clause 4.3 on configuration parameters required for supporting ad hoc group communication. This clause identifies the list of configuration parameters and which category of the configuration data they belong to. 
[bookmark: _Toc81988284][bookmark: _Toc101269831]7.3.2	MC service configuration data
Table 7.3.2-1 describes MCPTT service configuration data required for the ad hoc group communication.
Table 7.3.2-1: MCPTT service configuration data (on‑network)
	Reference
	Parameter description
	MCPTT UE
	MCPTT server
	Configuration management server

	[R-6.15.5.3-005] of 3GPP TS 22.280 [17]
	Support of ad hoc group call
	Y
	Y
	Y

	[R-6.15.5.3-002] of 3GPP TS 22.280 [17]
	Maximum number of particpants allowed to participate in an ad hoc group communication
	Y
	Y
	Y

	[R-6.15.5.3-004] of 3GPP TS 22.280 [17]
	Hang timer for ad hoc group communication
	N
	Y
	Y

	
	Maximum duration for ad hoc group communication
	Y
	Y
	Y

	
	List of preferred voice codecs for ad hoc group call
	Y
	Y
	Y



[bookmark: _Toc101269832]7.3.3	MC service user profile configuration data
Table 7.3.3-1 describes MCPTT user profile configuration data required for the ad hoc group communication.
Table 7.3.3-1: MCPTT user profile configuration data (on‑network)
	Reference
	Parameter description
	MCPTT UE
	MCPTT server
	Configuration management server
	MCPTT user database

	
	Permissions related to ad hoc group communication
	
	
	
	

	[R-6.15.5.3-001] of 3GPP TS 22.280 [17]
	> Authorised to initiate ad hoc group call
	Y
	Y
	Y
	Y

	R-6.15.5.3-003] of 3GPP TS 22.280 [17]
	> Authorised to participate in ad hoc group call
	Y
	Y
	Y
	Y

	
	> Authorised to initiate emergency ad hoc group call
	Y
	Y
	Y
	Y

	
	> Authorised to initiate imminent peril ad hoc group call
	Y
	Y
	Y
	Y



[bookmark: _Toc96607155][bookmark: _Toc96607143]7.3.4	Solution Evaluation
This solution provides additional configuration parameters that are required to support MCX ad hoc group communication procedures. Parameters proposed as part of this solution are based on the requirements specified in 3GPP TS 22.280 [3].
7.4	Solution 4: Modifying participants list of on-going ad hoc group communication
7.4.1	General
This solution addresses the key issue 4 described in clause 4.4 on Modifying participants list of on-going ad hoc group communication. Information flows and procedures that are required to address the key issue 4 are addressed in this section. 
7.4.2	Information flows
7.4.2.1	Modify ad hoc Group call participants request (MC service client – MC service server)
Table 7.4.2.1-1 describes the information flow Modify ad hoc Group call participants request from the MC service client to the MC service server.
Table 7.4.2.1-1 Modify ad hoc group call participants request information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the calling party

	Functional alias
	O
	The functional alias of the calling party

	MC service ad hoc group ID
	M
	The MC service group ID of ad hoc group call whose participants list needs to be modified

	MC service ID list (see NOTE 1)
	O
	List of additional MC service users to be added to the on-going ad hoc group call

	MC service ID list (see NOTE 1)
	O
	List of MC service users to be removed from the on-going ad hoc group call

	NOTE 1 : Either one or both of these elements shall be present



7.4.2.2	Modify ad hoc group call participants response (MC service server – MC service client)
Table 7.4.2.2-1 describes the information flow Modify ad hoc group call participants response from the MC service server to the MC service client.
Table 7.4.2.2-1 Modify Ad hoc group call participants response information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the calling party

	Functional alias
	O
	The functional alias of the calling party

	MC service ad hoc group ID
	M
	The MC service group ID of ad hoc group call whose participants list needs to be modified

	Result
	M
	Result of the modify ad hoc group call participants request (success of failure)

	MC service ID list
	O
	List of MC service users who are not allowed to be added to the on-going ad hoc group call



7.4.2.3	Ad hoc group call leave request (MC service server – MC service client)
Table 7.4.2.3-1 describes the information flow ad hoc group call leave request from the MC service server to the MC service client.
Table 7.4.2.3-1 Ad hoc group call leave request information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the ad hoc group call participant leaving the call

	MC service ad hoc group ID
	M
	The MC service group ID of ad hoc group call on which call is on-going

	Reason to leave
	O
	Carries the reason of why the MC service client is being asked to leave the ongoing ad hoc group call



7.4.2.4	Ad hoc group call leave response (MC service client – MC service server)
Table 7.4.2.4-1 describes the information flow Ad hoc group call leave response from the MC service client to the MC service server.
Table 7.4.2.4-1 Ad hoc group call leave response information elements
	Information Element
	Status
	Description

	MC service ID
	M
	The MC service ID of the ad hoc group call participant leaving the call

	MC service ad hoc group ID
	M
	The MC service group ID of ad hoc group call on which call is on-going



7.4.3	Procedure
7.4.3.1	Modification of ad hoc group communication participants by the initiator
Figure 7.4.3.1-1 below illustrates the modification of ad hoc group communication participants procedure by the initiator of the ad hoc group communication.
Pre-conditions:
1.	The MC service client 1 is the initiator of the ad hoc group communication.
2.	The MC service users on MC service client 1, MC service client 3 to MC service client n are on an ongoing ad hoc group communication.
3.	The MC service user 1 requests to remove the user of MC service client 3 from the ad hoc group communication and add user of MC service client 2 into the on-going ad hoc group communication.



Figure 7.4.3.1-1: Modification of ad hoc group communication participants by the initiator
1.	The MC service client 1 sends the modify ad hoc group call participants request to the MC service server inorder to remove MC service client 3 from the ongoing ad hoc group communication and add MC service client 2 into it.
2.	The MC service server verifies whether the MC service client 1 is authorized to add or remove(modify) the participants of the on-going ad hoc group communication.
3.	The MC service server sends the modify ad hoc group communication participants response to the MC service client 1.
4.	The MC service server sends the ad hoc group call leave request to the MC service client 3 in order to remove it from the on-going ad hoc group communication.
5.	The MC service client 3 notifies the user of the ad hoc group call leave request.
6.	The MC service client 3 sends the ad hoc group call leave response to the MC service server.
7.	The MC service server removes the MC service client 3 from the ongoing ad hoc group communication.
8.	MC service client 1 sends ad hoc group communication security material request to the MC service targeting MC service client 2 containing the security material to be shared with the MC service client 2 for use in this ad hoc group communication.
NOTE:	Steps 8 to 11 can occur at any time following step 3.
9.	The MC service server sends the ad hoc group communication request towards MC service client 2.
10.	The receiving MC service client 2 notifies the user about the incoming ad hoc group communication.
11.	The MC service client 2 accepts the ad hoc group communication request and send ad hoc group communication responses to the MC service server. The response may also contain a functional alias of the responding MC service user, which is verified (valid and activated for the user) by the MC service server.
12. The MC service server may notify the initiating MC service user of all the users who are added to the on-going ad hoc group communication. This notification may be sent to the initiating MC service user by the MC service server more than once during the call when MC service users join or leave the ad hoc group communication.
13.	The MC service server may notify the participants about the change in the participants list of on-going ad hoc group communication.
7.4.3.2	Modification of ad hoc group communication participants by the MC service server
Figure 7.4.3.2-1 below illustrates the modification of ad hoc group communication participants procedure by the MC service server.
Pre-conditions:
1.	The MC service client 1 is the initiator of the ad hoc group communication.
2.	MC service server determined the participants for the ad hoc group communication based on the criteria specified by the MC service client 1 while initiating the ad hoc group communication.
3.	MC service server continuously evaluates the criteria to monitor the list of users who meets or not meets the criteria for participating in the on-going ad hoc group communication.
4.	The MC service server detects that the MC service client 5 satisfies the criteria and MC service client 4 stops to meet the criteria specified by the MC service client 1.



Figure 7.4.3.2-1: Modification of ad hoc group communication participants by the MC service server
1.	The ad hoc group communication is established and on-going with the participants MC service client 1, MC service client 2, MC service client 3 and MC service client 4. The participants list is determined by the MC service server based on the criteria specified by the MC service client 1 while initiating the communication 
2.	The MC service server detects that the MC service client 5 satisfies the criteria specified by the MC service client.
3.	The MC service server sends the ad hoc group communication request to the MC service client 5.
4.	The MC service client 5 notifies the user about the incoming ad hoc group communication.
5.	The MC service client 5 accepts the ad hoc group communication request and sends the ad hoc group communication response to the MC service server.
6.	The on-going ad hoc group communication is updated by adding MC service client 5 which satisfies the criteria specified by the MC service client 1.
7.	The MC service server detects that the MC service client 4 is no more satisfying the criteria to be the participant of the ad hoc group communication.
8.	The MC service server sends the ad hoc group communication leave request to the MC service client 4 and removes it from the on-going ad hoc group communication.
9.	The MC service client 4 notifies the user of the ad hoc group call leave request.
10.	The MC service client 4 sends the ad hoc group communication leave response to the MC service server.
11.	The on-going ad hoc group communication is updated by removing MC service client 4 which no more satisfies the criteria specified by the MC service client 1.

7.4.4	Solution evaluation
The procedures proposed as part of this solution handle the modification of participants list of the on-going ad hoc group communication. Participants can either be added to or removed from the on-going ad hoc group communication. This solution provides a mechanism for the initiator of the ad hoc group communication to modify the participants list if the list of participants is provided by the initiator and for the MC service server if the list of participants for the on-going ad hoc group communication is determined by the MC service server.
[bookmark: _Toc464463369][bookmark: _Toc475064963][bookmark: _Toc478400633][bookmark: _Toc27381723][bookmark: _Toc96531287][bookmark: _Toc96606997][bookmark: _Toc101269833]8	Overall evaluation
[bookmark: _Toc81988322]8.1	Key issue and solution evaluation
[bookmark: _Toc62772864][bookmark: _Toc81988323]8.1.1	Introduction
All the key issues and solutions specified in this technical report are listed in table 8.1.2-1. It includes the mapping of the key issues (clause 4) to the solutions (clause 7) and corresponding solution evaluations.
In addition, table 8.1.2-1 lists the impacts to other working groups that will need consideration during the normative phase.
[bookmark: _Toc81988324]8.1.2	Results
[bookmark: _Hlk63846887]Table 8.1.2-1: Key issues, solutions and solution evaluations
	Key issues
	Solution
	Evaluation (clause reference)
	Dependency on other working groups

	Key issue #1 – Ad hoc group communication
	Solution #1: Ad hoc group communication set up for MCX service
	Clause 7.1.4
	SA3

	
	Solution #2: Ad hoc group call involving multiple MC systems
	Clause 7.2.3
	SA3

	Key issue #2 – Network topology hiding from MC service client while establishing Ad hoc group communication
	Solution #1: Ad hoc group communication set up for MCX service
	Clause 7.1.4
	None

	Key issue #3 – Configuration parameters for Ad hoc group communication
	Solution #3: Configuration parameters required for Ad hoc group communication
	Clause 7.3.4
	None

	Key issue #4 – Modifying participants list of on-going ad hoc group communication
	Solution #4: Modifying participants list of on-going ad hoc group communication
	Clause 7.4.4
	None



Editor's Note:	Table 8.1.2-1 will be further updated once solution and solution evaluation are completed for all the identified key issues.
[bookmark: _Toc464463370][bookmark: _Toc475064964][bookmark: _Toc478400634][bookmark: _Toc27381724][bookmark: _Toc96531288][bookmark: _Toc96606998][bookmark: _Toc101269834]9	Conclusions
Editor's Note:	This clause is intended to list conclusions that have been agreed during the study item activities.
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