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1 Introduction

During Release 12, core network aspects were specified by the CT groups. An overview of these core network aspects have already been documented in the TR for the IMS_TELEP_S4 work item. The present document proposes some further text to be included in the TR on the protocols and architecture for IMS-based telepresence.
2 Protocols and Architecture for IMS-based Telepresence
2.1 Introduction
SIP, as specified in 3GPP TS 24.229 [4] and 3GPP TS 24.147 [5], is used as the basic session control protocol to create an IM session supporting telepresence.

The usage of SIP for the point to point call supporting telepresence follows the procedures as specified in 3GPP TS 24.229 [4]. The usage of SIP for the multiparty conference supporting telepresence follows the procedures as specified in 3GPP TS 24.147 [5].

To support an IM session supporting telepresence, a "+sip.clue" Contact header field parameter is defined in clause 3 of draft-ietf-clue-signaling [10].
SDP, as specified in 3GPP TS 24.229 [4] and 3GPP TS 24.147 [5], is used to establish multimedia streams in an IM session supporting telepresence. Each party in the session usually sends and receives multiple multimedia streams, which may not be symmetric due to their different capabilities for media production and rendering.
CLUE, as specified in draft-ietf-clue-framework [8], is used to advertise and configure audio and video components comprising the media flows in an IM session supporting telepresence. A data channel for CLUE message, as defined in draft-ietf-clue-datachannel [9], is negotiated via the first INVITE message when creating an IM session supporting telepresence. With the establishment of that channel, the participants have consented to use the CLUE protocol mechanisms to determine the capabilities of the each of the endpoints with respect to multiple streams support. The following exchange of CLUE messages of each participant's "advertisement" and "configure" is to achieve a common view of media components sent and received in the IM session supporting telepresence. A corresponding SDP offer/answer may be needed to establish the media streams based on the user's choice in CLUE messages.
BFCP, as specified in 3GPP TS 24.147 [5], is used to offer floor control of shared resources in an IM session supporting telepresence.

2.2 Functional entities

2.2.1 General
As specified in TS 24.103 [6], the functional entities of an IMS-based telepresence system are depicted in Figure X.
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2.2.2 User Equipment (UE)

For the purpose of IM session supporting telepresence, the TP UE implements the role of a participant in both point to point call and multiparty conference. As such, during registration the TP UE follows the procedures specified in subclause 5.1.1 of 3GPP TS 24.229 [4] as a basis, and it includes a "+sip.clue" Contact header field parameter in the SIP REGISTER request.

To establish an IM session supporting telepresence, the TP UE uses the procedures as specified in subclause 5.1 of 3GPP TS 24.229 [4] for point to point call, and follows the conference procedures as specified in subclause 5.3.1 of 3GPP TS 24.147 [5] for multiparty conference, the TP UE includes a "+sip.clue" Contact header field parameter in the SIP INVITE and SIP UPDATE requests and responses.
TP UE supports the point to point call procedures specified in subclause 6.1 of 3GPP TS 24.229 [4], and also the conference procedures specified in subclause 6.3.1 of 3GPP TS 24.147 [5] appropriate to the functional entity in which the participant is implemented for multiparty conference.
As described in TS 24.103 [6], to initiate an IM session supporting telepresence, the TP UE executes the following procedures:
1)
generate an SDP offer in the SIP request, containing basic media streams and an establishment request for a DTLS/SCTP association used to realize a CLUE data channel. The initial SDP offer message negotiates the port and transport information for setting up the DTLS/SCTP association, via a separate SDP "m=" line together with SDP "fmtp" and "sctp-port" attribute that indicating the use of a data channel, and a further session-level "group" attribute may be carried to indicate its belonging of a CLUE group, which also contains all the CLUE-controlled media. The procedures for establishment of the DTLS/SCTP association via SDP can be found in draft-ietf-mmusic-sctp-sdp [14].
2)
set up the DTLS/SCTP association used for a CLUE data channel with the remote party, after receiving the SDP answer with information for CLUE data channel establishment (e.g. an SDP "m=" line together with the SDP "fmtp" and "sctp-port" attributes to describe a DTLS/SCTP association indicating the use of a data channel).
3)
When the DTLS/SCTP association used to realize a CLUE data channel is established, the TP UE opens the CLUE data channel via a DCEP message based on a SCTP stream. After receiving the response DCEP message, the CLUE data channel is successfully opened. The procedures for using such a protocol can be found in clause 4 of draft-ietf-clue-datachannel [9]. As defined in draft-ietf-clue-signaling [10] and draft-ietf-clue-datachannel [9], only a single CLUE data channel is established within the same IM session supporting telepresence.

Once the CLUE data channel is connected, the TP UE triggers an updated SDP offer/answer exchange to set up media streams for transmission of the media captures. When constructing the SDP offer in both of point to point call and multiparty conference, the TP UE executes the following procedures:
1)
add a corresponding "m=" line for each encoding defined in CLUE messages, using an associated "label" attribute for each "m=" line to identify the each encoding in CLUE messages. In addition, mark the "m=" line(s) as send only with an "a=sendonly" attribute or as inactive with an "a=inactive" attribute used to represent the sender’s encode ability and policies; and

2)
use an SDP "group" session-level attribute to signal that the "m=" line(s) are CLUE-controlled.
When the SDP offer is sent, the following SDP negotiation procedures follows normal rules as defined in IETF RFC 3264 [X].
[Add the following new reference to the TR:

IETF RFC 3264 (2002): "An Offer/Answer Model with the Session Description Protocol (SDP)", J. Rosenberg and H. Schulzrinne.]
In the conference case, if a TP UE acting as a conference participant joins in the conference, the TP UE follows the above steps to set up an IM session supporting telepresence.
Further detail on session update and termination procedures for a TP UE can be found in TS 24.103 [6].
The TP UE typically supports both of the two roles in CLUE protocol, i.e. media provider and media consumer, in an IM session supporting telepresence. However, a TP UE may only act as a media provider if it only sends media streams but does not receive, or it may only act as a media consumer if it only receives media streams.

As specified in draft-ietf-clue-framework [8], a media provider representing an entity that intends to send CLUE-controlled media streams, sends CLUE ADVERTISEMENT message to describe the content of the media and the media streams encodings via encoding groups and individual encodings as specified in clause 9 of draft-ietf-clue-framework [8]. As such, a TP UE acting as a media provider sends a CLUE ADVERTISEMENT message and receives the corresponding CLUE CONFIGURE message from the remote party. The detailed information and format of CLUE messages can be found in draft-ietf-clue-data-model-schema [11].
Once the CLUE data channel is connected during an IM session supporting telepresence, the TP UE, acting as a media provider sends a CLUE ADVERTISEMENT message with multiple media captures related to the video and audio content it can provide, and carry the identities of these media captures together with information elements to describe characteristics of these media captures including video capture spatial information in order to allow the remote party to select the source(s) it wants to consume, according to draft-ietf-clue-framework [8]. 

The TP UE, acting as media provider, may send a new CLUE ADVERTISEMENT message to update the media captures anytime during the ongoing session, as specified in draft-ietf-clue-framework [8]. When the media provider receives the CLUE CONFIGURE message, the media provider triggers an updated SDP offer to establish the media streams based on the latest received CLUE CONFIGURE message. 
To provide media switching or composition for multiple contents with respect to time and space during an IM session supporting telepresence, the acting media provider, a TP UE can include one or more Multiple Content Capture (MCC) that is composed of multiple individual captures in the CLUE ADVERTISEMENT message, as defined in subclause 7.2 of draft-ietf-clue-framework [8].  

As specified in draft-ietf-clue-framework [8], a media consumer representing an entity that intends to receive CLUE-controlled media streams, sends CLUE CONFIGURE message to specify the content and media streams it wants to receive. A TP UE acting as a media consumer can send CLUE CONFIGURE message to select the media captures based on the latest received CLUE ADVERTISEMENT message. The detailed information and format of CLUE messages can be found in draft-ietf-clue-data-model-schema [11].
Once the CLUE data channel is connected in both point to point cases and conference cases, the TP UE acting as a media consumer executes the following:
1)
be prepared to receive a CLUE ADVERTISEMENT message from a remote party; 

2)
select the media captures it wants to receive based on the information elements of the media captures in the received CLUE ADVERTISEMENT message; and

3) 
send the selected media captures within a CLUE CONFIGURE message to the remote party.
The TP UE, acting as a media consumer, may choose to have a switching or composed media by using of Multiple Content Capture (MCC) via CLUE exchange as defined in subclause 7.2 of draft-ietf-clue-framework [8].
2.2.3 Media Resource Function Controller (MRFC) and Media Resource Function Processor (MFRP)
For the purpose of IM session supporting telepresence, the MRFC supports the procedures as described in subclauses 5.2.2 and 6.2.2 of 3GPP TS 24.147 [5].
The MRFC and MRFP support both of the two roles in CLUE protocol, i.e. media provider and media consumer, as specified in draft-ietf-clue-framework [4].
2.2.4 Conferencing Application Server (Conferencing AS)

For the purpose of IM session supporting telepresence, the TP enabled conferencing AS implements the role of a conference focus. The TP conferencing AS may also implement the role of a participant.
The TP conference focus follows the procedures specified in subclauses 5.3.2 and 6.3.2 of 3GPP TS 24.147 [5] appropriate to the functional entity in which the conference focus is implemented. The TP conference focus includes the "+sip.clue" Contact header field parameter when generating a SIP request or response for the establishment of an IM conference supporting telepesence.
Once CLUE data channels between the TP enabled conference focus and TP UEs are connected, the TP enabled conference focus executes the following:

1)
trigger an updated SDP offer/answer exchange to set up media streams for transmission of the media captures between individual TP UE and the TP enabled conference focus based on the received CLUE CONFIGURE messages; and
2)
follow the procedures with TP UEs as described in subclause 2.2.2.
When the conference focus receives an update message to the ongoing IM session supporting telepresence, the conference focus executes the following:
1)
finalize the CLUE exchange and possible update of SDP offer/answer according to clause 5 in draft-ietf-clue-signaling [10]; and

2)
if session update is needed between the TP enabled conference focus and other participants in the same conference, the TP enabled conference focus initiates the update procedures accordingly.

The Conferencing AS supports both of the two roles in CLUE protocol, i.e. media provider and media consumer, as specified in draft-ietf-clue-framework [8].
A TP-enabled conference focus, acting as a media provider, sends a CLUE ADVERTISEMENT message and receives the corresponding CLUE CONFIGURE message from the remote party. The detailed information and format of CLUE messages can be found in draft-ietf-clue-data-model-schema [11].
Once the CLUE data channel is connected during an IM session supporting telepresence, the TP enabled conference focus, acting as a media provider sends a CLUE ADVERTISEMENT message with multiple media captures related to the video and audio content it can provide, and carry the identities of these media captures together with information elements to describe characteristics (see clause 4) of these media captures including video capture spatial information in order to allow the remote party to select the source(s) it wants to consume, according to draft-ietf-clue-framework [8]. 
The TP enabled conference focus acting as a media provider may further construct a new CLUE ADVERTISEMENT message to a TP UE in the conference based on the media capture information received from the other TP UEs.

To provide media switching or composition for multiple contents with respect to time and space during an IM session supporting telepresence, the acting media provider, a TP enabled conference focus, can include one or more Multiple Content Capture (MCC) that is composed of multiple individual captures in the CLUE ADVERTISEMENT message, as defined in subclause 7.2 of draft-ietf-clue-framework [8].  

A TP enabled conference focus acting as a media consumer sends CLUE CONFIGURE message to select the media captures based on the latest received CLUE ADVERTISEMENT message. The detailed information and format of CLUE messages can be found in draft-ietf-clue-data-model-schema [11].
The TP enabled conference focus, acting as a media consumer, may choose to have a switching or composed media by using of Multiple Content Capture (MCC) via CLUE exchange as defined in subclause 7.2 of draft-ietf-clue-framework [8].

In the conference case, the TP enabled conference focus can select the media captures based on the CLUE CONFIGURE messages received from other TP UEs.
3 Proposal
It is proposed to adopt Section 2 into clause 4 of the TR for the IMS_TELEP_S4 work item.

4 Abbreviations to be included in TR
AS
Application Server
MCC
Multiple Content Capture
MRFC
Multimedia Resource Function Controller
MRFP
Multimedia Resource Function Processor
TP UE
TelePresence User Equipment
5 Definitions to be included in TR

IM session: An IP multimedia (IM) session is a set of multimedia senders and receivers and the data streams flowing from senders to receivers. IP multimedia sessions are supported by the IP multimedia CN Subsystem and are enabled by IP connectivity bearers (e.g. GPRS as a bearer). A user may invoke concurrent IP multimedia sessions.
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