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Abstract of the contribution: This document is for discussion and also serves as a background information on the pCRs to TR 33.929 related to the IMS conferencing and IMS hold scenarios.   
DISCUSSION
*** should any of the text from this paper be part of the TR? ***

Background

An IMS user can be in communication with multiple parties either via independent IMS sessions or via an IMS-based conferencing session. 

NOTE 1: Sometimes, the multiple independent IMS sessions may happen as a transition to the conference session. 

A conference may be created on the fly (ad-hoc conference) or via a pre-determined conference URI. The latter is often referred to as meet-me conferencing. The proposed input text to the TR 33.929 refers to it as a group-conferencing. The conference server may be present in the CSP domain that serves one of the conference participants (e.g. conference initiator) or in a separate CSP domain. In the proposed text to the TR 33.929, the conference server represents the conference AS/MRFC (the conference focus) and the MRFP. 

The TS 24.147 gives  several scenarios of IMS-based conferencing. The method of conferencing invoking, and the signalling flow can also vary. 
Annex of this paper provide a few variations of those. 

 LI Implications

The purpose of this paper is not to propose or illustrate all those variations nor different scenarios to the TR 33.929.  Instead, this paper proposes to illustrate the network topologies that show the involvement of different IMS Signalling Functions and the IMS Media Functions in providing the LI for IMS-based conferencing and IMS hold scenarios. It is expected (and hoped) that a discussion related to the topology views may uncover a few vague LI requirement aspects as well. 

The conference may be initiated by the target. The target can be one of the other conference participants. Also, the conference URI itself can also be the target. 
The scope of LI Product delivered to the LEMF can vary based on the CSP domain’s relation-ship to the conference server, the target’s relationship to the conference, or based on the regional LI requirements. In a group-conferencing, when a conference server is in a different CSP domain, from each conference participant’s perspective, the connection to the conference looks like a single party IMS session. 
NOTE 2: 
The accompanying pCRs assume that a conference URI can be the target for group-conferencing (e.g. meet-me conferencing) only.  

NOTE 3:
In reference to NOTE 2, when the conference server is provided by a different CSP domain, can any of the conference participants be a non-local ID target in that CSP domain? 
NOTE 4: In reference to NOTE 2, can the conference URI be a non-local ID target in one of the conference participants’ CSP domain?

The illustrations are based on the stage 2 details defined in TS 33.127 for IMS LI conferencing. 

Assumptions – ad-hoc conferencing
· When a conference initiator (target) places the conference on hold, the CC for the held conference may have to be delivered – based on regional requirements. 
· When a conference initiator (target) places the conference on hold, the CC for the held CC may not be delivered – based on some other regional requirements.   

· When a target places a single party session on held, the CC for held leg is not delivered. 

· When the conference participant other than the conference initiator is the target, for LI purpose, that conference participant is presumed to be in a 2-party session. 

· When the conference participant other than the conference initiator is the target, for LI purpose, no impact on that participant’s side of the session (for LI purpose), if the conference initiator places the conference on hold. 

· Conference server is always in the CSP domain where the conference initiator is present. 

· When one or more of the other conference participants are in a different CSP domain, then the non-local ID target scenario can apply to that conference participant in the CSP domain where the conferencing is provided. 

· Any SIP NOTIFY sent to the CSP that serves the held party is optional and hence, the LI cannot depend such NOTIFY messages. 

Assumptions – group conferencing
· All conference session legs can be inter-CSP domain sessions – in the sense, the conference server can be in a different CSP domain as compared to the CSP domain that serves the conference participants. 

· When a conference participant (target) places the group-conference on hold, for LI purpose, that conference participant is presumed to be in a 2-party session.  

· When the conference URI is the target and when a conference participant (not a target) places the group-conference on hold, for LI purpose, that conference server is presumed to be equivalent to be the other party of the conference in the respective CSP domain of interest.  

· Any SIP NOTIFY sent to the CSP that serves the held party is optional and hence, the LI cannot depend such NOTIFY messages. 

LI illustrations (part of this discussion paper only)
Basic 2-party sessions
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This is already illustrated in TR 33.929. The interception happens on the A-side of session since A is the target. 

Single party on hold scenario
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A has two independent IMS sessions – with B and with C. The session with B is on hold. When A is the target, the xIRI and xCC are delivered for A’s active communication session with C, but only xIRI is delivered for the held session to B.  

NOTE 5: 
Unlike the circuit switched networks, where the held call leg may have other party’s media stream, in the IMS-based networks, the concept of placing a session involves the party who wants to place the session sends a re-INVITE (send only) to the other party, who in turn replies with receive only. Basically, what this means is that if any capture of the media stream to occur  on the held session, it only contains the media streams of party placing the session on hold and nothing from the other end. Basically, xCC will not carry the held party communication content. 

When B is a target, from B’s perspective, an active session with A is on and hence, the interception that happens on the B-side of the session includes both xIRI and xCC delivery. 

Ad-hoc conferencing
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Here A is in an ad-hoc conference session with B and C. When A is the target, the xIRI and xCC for the conference session is delivered. When B or C is the target, the xIRI and xCC from the perspective of those parties are delivered.  
To have a coordination between the POIs used before the conference and during the conference, the MDFs may have a role to play in filtering the CC delivered to the LEMF. 

Conference on hold scenario
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As required in some countries, xCC of a held conference session (when the conference initiator is the target) is also delivered. Therefore, for the held conference session, the delivery of both xIRI and xCC are required. 

In some countries, the delivery of a held conference session may not be required. In that the first figure of the above will have to be replaced by the one shown below: 
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When one of the conferees is a target, the interception happens on the particular conferee’s side of the session as a 2-party session interception. 

Group conferencing – conference server is in the CSP domain of one of the conference participants
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Here, the conference URI is the target. The typical example of this use-case is a meet-me conference.
NOTE 6: 
The actual topology for this scenario requires further analysis. The pCRs do not cover this case. If required, a future pCR will be generated. 

Group conferencing – conference server in a separate CSP domain
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Here, the conference server is in a different network and conference URI is the target in that CSP domain. One of the conference participants may also be the target in that CSP domain. 

NOTE 7: 
The second case is like a non-local ID in that CSP and is not covered in the pCRs – if required, to be covered in a future pCR. 

Group conferencing - conference server is in a different CSP domain  – interception in the CSP domain of conference participants
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Here, the conference server is in a different network and the interception happens in one of the conference participants CSP domain. 

NOTE 8:  
The second case is like a non-local ID in that CSP and is not covered in the pCRs – if required, to be covered in a future pCR. 

Group conference hold scenario - conference server is in a different CSP domain
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The conference server is in a different CSP domain. In the CSP domain, where one of the conference participants is a target, when the target places the conference on hold,  only the xIRI is delivered on the held session since from the perspective of that target. it is a 2-party session.

When the conference URI is the target in the CSP domain that has the conference server, and when one of the conference participants places the conference on hold, the xIRI and xCC are delivered. 

When a conference participant places a group conference on hold, the LI implications when one of the other conference participants as targets is also illustrated. 

Summary
The pCRs that follow have illustrations for each of the scenarios shown under LI illustrations part of this paper, except the 2-party session which is already covered in the TR 33.929.  

Group 1: IMS conferencing: 


Part I: Ad-hoc conferencing – conference initiator is the target.


Part II: Ad-hoc conferencing – other conference participant is the target. 


Part III: Group conferencing – Conference URI is the target (conference server in a different CSP domain)

Part IV: Group conferencing – conference participant is the target


Part V: Group conferencing – multiple targets

Group 2: IMS hold scenarios: 


Part I: Single party on hold scenarios – party placing the session on hold is the target
Part II: Single party on hold scenarios – party placed on hold is the target   

Part III: Ad-hoc conferencing hold scenarios – conference initiator is the target
Part IV: Ad-hoc conferencing hold scenarios – other conferees are the targets

Part V: Group conferencing hold scenario – conference participant exercising the hold is the target
Part VI: Group conferencing hold scenario – conference URI is the target

Part VII: Group conferencing hold scenario – other conference participant is the target

Part VIIII: Group conferencing hold scenario – multiple targets. 

The conference URI can also be a target when the conference server is in one of the conference participants’ CSP domain.  This scenario is not illustrated and, if necessary, can be illustrated in a future CR. 
Conference URI being a non-local ID target in conference participant’s CSP domain (for group conferencing) is not illustrated. Likewise, conference participant being a non-local ID target, in conference server’s CSP domain is not illustrated. If necessary, can be illustrated, in future pCRs. 
Annex
Examples of few scenarios of conferences

	Scenario  1
	· Party A calls Party B
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	· Party A places Party B on hold
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	· Party A calls Party C.

This is an example where Party A is having two independent IMS sessions.     
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	· Party A merges the two calls: 

· Party C is on hold (transient)
· Conference is invoked

· Party C is retrieved 
· Party B is retrieved.  

· Party A is in a conference session with Party B and Party C.
This is one way establishing a three-way session in an IMS environment: 
· Call 1

· Call 2

· Merge call 1 and call 2.
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	Scenario 2
	· Party A calls Party B (like scenario 1)
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	· Party A places Party B on hold (like scenario 1)
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	· Party A calls Party C with the intent of conferencing

· Conference is invoked

· Party C is invited via conference

· Party A is in communication with Party C via conference
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	· Party A retrieves the held Party B into the conference

· Party A is in a conference session with Party B and Party C.
This is another  way establishing a three-way session in an IMS environment: 

· Call 1

· Press conference (equivalent of hook-flash)

· Call 2

· Bring call 1 into the conference (equivalent of another hook-flash).
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	Scenario  3
	· Party A invokes the conference
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	· Party A calls Party B through the conference
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	· Party A places Party B (via  conference) on hold
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	· Party A calls Party C
	
[image: image25.emf]A

B

B A

+

C

C



	
	· Party A retrieves the held conference  

· Party A is in a conference session with Party B and Party C.
This is another  way establishing a three-way session in an IMS environment: 

· Start a conference

· Call 1 (via conference, already on the bridge).

· Place that conference leg on hold

· Call 2

· Merge the call 2 with the conference. 
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	Scenario  4
	· Party A is in conference session with Party B and Party C
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	· Party A  places the conference on hold
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	· Party A calls Party D
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	· Party A retrieves the held conference session to Party B and Party C

· Party A is in a conference session with Party B, Party C and Party D.
This is one-way establishing a large conference (more than 3 parties) session in an IMS environment: 

· On a conference session

· Place the conference on hold

· Call 3

· Merge the call 3 with the conference.
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	Scenario 5
	· Party A dials into a meet-me conference
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	· Party B dials into the meet-me conference

OR

· Party A may invite Party B to join the conference (either directly or via conference)
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	· Party C dials into the meet-me conference

OR

· Party may invite Party C to join the conference (either directly or via conference).
This is one way establishing a group conference (e.g. meet-me conference) session in an IMS environment: 

· Party 1 dials into the conference

· Party 2 dials into the conference

· Party 3 dials into the conference. 

OR

· Party 1 dials into the conference

· Party 1 invites party 2 via conference

· Party 1 invites part 3 via conference. 
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