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1. Introduction
In Release 11 Study Item on Mobile 3D Video Coding a set of 3D use cases was collected and corresponding technical analysis and performance evaluations were provided. The Study Item was followed by a Work Item and, consequently, the 3GPP Release 11 specifications include the support of stereoscopic 3D video, thus providing a major step towards 3D content for mobile users. However, the scope of the Release 11 Work Item was limited in order to provide only the most urgent required support to introduce the mobile 3D in 3GPP services. 
It would be beneficial to address some of the use cases from Release 11 Study Item, which were not addressed in Release 11 Work Item, and which would further improve the mobile 3D support in 3GPP services. Some of these use cases are:
· Multimedia Telephony Service for IMS (MTSI) [1]
· Timed Text [4] and Timed Graphics [5]
· DASH Representation selection based on depth range of the 3D content 
This document is presented for discussion and provides background information to the proposed Release 12 Work Item on Improved Mobile 3D Services, S4-121351. 
2. MTSI 
In order to enable the 3D conversational use case in MTSI the following topics should be considered:

· specify the codec and format
· provide new signalling during the SIP negotiation phase
· provide guidelines on codec, format, and parameters
Based on the conclusion of the Release 11 Study Item on mobile stereoscopic 3D video [2], MTSI should support H.264/AVC frame packing formats, namely Side-by-Side (SbS) and Top-and-Bottom (TaB). 
Due to the introduction of frame packing formats in MTSI, the enablers to ensure appropriate (2D or 3D) content is offered to the different devices should be specified. The codec and format should be negotiated through SIP. This requires the SDP information used by SIP negotiation to be understood by both ends. In case of the frame packing formats, the IETF draft [3] could be considered to provide the required SDP extensions.
3. Timed Text and Timed Graphic

During Release 11 Study Item [2] it was identified that due to introduction of stereoscopic video in 3GPP, the placement of timed text and graphics becomes more challenging. Simply overlaying the text or graphics element on top of the video does not result in satisfactory results, as it may confuse the viewer by communicating contradicting depth clues. 
The above problem can be resolved by introducing a new dimension when describing the position of the timed text and timed graphic tracks. The new dimension would be perpendicular to the image plane (display surface). Due to the new dimension, text and graphics elements may be placed with an additional degree of freedom in the scene allowing benefiting from higher flexibility in laying out the track in the 3D scene. 
The possible implementation of the solution to the problem was presented in Study Item report [2] and proposed to Release 11 Work Item in S4-121019 [9] and S4-121020 [10]. However, due to the time limitation the solution was not finally addressed in the Release 11 Work Item. 
The revise version of the solutions presented in [9][10] as well as any other existing or new solutions could be considered for the introduction of 3D Timed Text and Timed Graphics. 
4. DASH Representation selection based on depth range of the 3D content
The 3D content may be available with different depth ranges. Each depth range is targeted for specific display parameters, viewing distance, and a user’s preferences to ensure high quality 3D experience. 

Appropriate signalling indicating the depth range or the target screen size of stereoscopic 3D video could allow clients to conclude the applicability/quality of the stereoscopic 3D video. A client could determined if a service content is suitable for a given hardware, i.e. if the depth range of the content is in the range of the comfort zone for a given hardware. Such signalling is crucial in order to provide a good user experience based on a pleasant and consistent depth perception in a heterogeneous environment, where devices have different display sizes and resolutions and viewing distances (smartphones, tablets, TVs). 

To address this issue, the group discussed during Release 11 Study Item a contributions proposing to signal for stereoscopic content the target screen size, pixel pitch, or pixel density as well as the corresponding viewing distance. These values indicate what the offered content was optimized for and serve as guideline for receivers to select the most appropriate content for their own device and/or to perform some depth range adaptation. 

During Release 11 Work Item, the foregoing issue was address for PSS services in agreed S4-121183 [8]. A solution for a DASH service was also proposed for discussion in S4-120847 [11]. However, in order to achieve full alignment between 3GPP and MPEG specifications a liaison statement [7] was sent to ISO/IEC JTC1/SC29/WG11 asking to provide comments and conclusions on the above mentioned issue. Consequently, the issue in context of DASH was not addressed during Release 11 Work Item. 
In a replay liaison statement [12], ISO/IEC JTC1/SC29/WG11 group inform 3GPP that EssentialProperty or SupplementalProperty descriptor, once approve, can be used for signalling the viewing conditions in MPD. However, ISO/IEC JTC1/SC29/WG11group have no intention to define a default scheme for this purpose and leave the work to 3GPP group. 
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