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4.3
Core Network Aspects

The core network aspects of IMS-based telepresence have been addressed by the CT groups, including incorporation of new tools into IMS as defined by IETF's ControLling mUltiple streams for tElepresence (CLUE) WG (see more from: https://datatracker.ietf.org/wg/clue/charter/) [8]-[13] that achieves media advertisement and configuration to facilitate controlling and negotiating multiple spatially related media streams in an IMS conference supporting telepresence, taking into account capability information, e.g. screen size, number of screens and cameras, codecs, etc., so that sending system, receiving system, or intermediate system can make decisions about transmitting, selecting, and rendering media streams. With the establishment of the CLUE data 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, via the exchange of an XML-based data format. The 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. 
Enabling telepresence support involves updating and enhancing the existing IMS procedures for point-to-point calls as specified in 3GPP TS 24.229 [4] and for multiparty conferences as specified in 3GPP TS 24.147 [5]. This has been addressed in a new specification, TS 24.103 [6], which incorporates the CLUE framework with the Session Initiation Protocol (SIP), Session Description Protocol (SDP) and Binary Floor Control Protocol (BFCP) to facilitate controlling multiple spatially related media streams in an IM session supporting telepresence. 

In [6], CT1 specifies procedures to deal with multiple spatially related media streams according to the CLUE framework to support telepresence and to interwork with IM session as below:

1)
Initiation of telepresence using IMS, which includes an initial offer/answer exchange establishes a basic media session and a CLUE channel, CLUE exchanges to "advertisement" and "configure" media components used in the session, then followed by an SDP offer/answer in Re-INVITE request to complete the session establishment (see more for the general idea in draft-ietf-clue-framework [8]);

2)
Release or leaving of an IM session supporting telepresence, which needs remove the corresponding CLUE channel;
3)
Update of an ongoing IM session supporting telepresence, triggered by CLUE exchanges modifying existing CLUE information. For example: a new participant at an endpoint may require the establishment of a specific media stream;
4)
Presentation during an IM session supporting telepresence, which may also be initiated by the exchange of CLUE messages and possibly need an updated SDP offer/answer and activation of BFCP for floor control; and
5)
Interworking with normal IM session, this is to let the normal IMS users be able to join telepresence using IMS.
	Third Change


5.3.2.1.1
General parameters

Table 5.1: General parameters

	Parameter
	Need for signalling at session initiation
	Need for signalling during session
	Remarks

	mediaType
	Y
	Y
	See the "MediaCapture" attributes in IETF CLUE data model schema [11].

	captureScene description
	Y
	Y
	See the "Description" attribute in 7.2.1 of IETF CLUE framework [8].

	sceneView description
	Y
	Y
	See the "View" attribute in 7.2.2 of IETF CLUE framework [8].

	Lang
	Y
	N
	See "Language" in IETF CLUE framework [8].

	Priority
	Y
	Y
	See "Priority" in IETF CLUE framework [8].

	Embeddedtext
	Y
	Y
	See "Embedded Text" in IETF CLUE framework [8].

	relatedTo
	Y
	Y
	See "Related to" in IETF CLUE framework [8].

	Presentation
	Y
	Y
	See "Presentation" in IETF CLUE framework [8].

	personInfo
	Y
	Y
	As per clause 7.1.1.10 in IETF CLUE framework [8].

	personType
	Y
	Y
	As per clause 7.1.1.11 in IETF CLUE framework [8].

	sceneInformation
	Y
	Y
	As per clause 7.3.1.1 in IETF CLUE framework [8].

	mediaCapture description
	Y
	Y
	See the "Description" attribute in clause 7.1.1 of IETF CLUE framework [8].

	captureScene scale
	Y
	N
	See "Scale Information" in IETF CLUE framework [8].

	mediaCapture mobility
	Y
	N
	See "Mobility of capture" in IETF CLUE framework [8].

	mediaCapture view 
	Y
	Y
	See "View" in IETF CLUE framework [8].

	maxGroupBandwidth
	Y
	N
	See "maxGroupBandwidth" in IETF CLUE framework [8].

	Simulcast
	Y
	Y
	Telepresence systems may provide multiple encodings for the one capture through a technique known as simulcast. For example, this may be achieved by sending multiple video coding streams with different characteristics to allow a receiving endpoint to choose the stream that meets its needs. IETF CLUE WG has decided to utilize the mechanism defined in [38].
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5.3.2.1.2
Visual parameters

Table 5.2: Visual parameters

	Parameter
	Need for signalling at session initiation
	Need for signalling during session
	Remarks

	colorGamut
	Y
	N
	This parameter indicates the Colour Gamut used in a Telepresence Video Stream. Signalled as part of the codec information, e.g. in H.264 and H.265 SEI.

	lumaBitDepth
	Y
	N
	This parameter indicates the bit depth of the luma samples in a digital picture. Signalled as part of the codec information, e.g. in H.264 and H.265 SEI.

	chromaBitDepth
	Y
	N
	This parameter indicates the bit depth of the chroma samples in a digital picture. Signalled as part of the codec information, e.g. in H.264 and H.265 SEI.

	effectiveResolution
	N
	N
	This parameter indicates effective resolution of a rendered video stream as perceived by the viewer. Not signalled.

	captureArea
	Y
	Y
	See "Area of Capture" in IETF CLUE framework [8].

	capturePoint
	Y
	Y
	See "Point of Capture" in IETF CLUE framework [8].

	lineOfCapturePoint
	Y
	Y
	See the "Point on line of Capture" attribute in IETF CLUE framework [8].

	maxVideoBitrate
	Y
	Y
	This parameter indicates the maximum number of bits per second relating to a single video encoding and is signalled in the SDP. See "max-mbps" in IETF RFC 6184 [30] and "CustomMaxMBPS" in ITU-T H.241 [31].

	maxWidth
	Y
	N
	This parameter indicates the maximum video resolution width in pixels and is signalled in the SDP. See "horizontal image size" in IETF RFC 6236 [32] and "CustomPictureFormat" in ITU-T H.245 [33].

	maxHeight
	Y
	N
	This parameter indicates the maximum video resolution height in pixels and is signalled in the SDP. See "vertical image size" in IETF RFC 6236 [32] and "CustomPictureFormat" in ITU-T H.245 [33].

	maxFramerate
	Y
	N
	This parameter indicates the maximum video framerate and is signalled in the SDP. See "framerate" in IETF RFC 4566 [34] and "MaxFPS" in ITU-T H.241 [31].
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