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1 Introduction

Current IVS TRs [1] and [2] comment on graceful degradation in Section 5.3.3 of [1] and stereoscopic 3D video use in Section 5.2 of [2] without comment on the power consumption of the terminals. In mobile terminals, power budget control is an important issue; thus, this contribution proposes the addition of a new terminal case of graceful degradation for power budget control using SVC/MVC layer aware reception. The proposal provides combined support for more elaborate heterogeneous devices with display dimension (2D or 3D), size, and quality differences. 
2 SVC/MVC Layer Aware Transmission and Terminal Power Budget Control
A stereoscopic video encoder can encode right and left vision data separately. However, there is a high correlation between the right and left vision, so the coder can compress more by designating one (right or left vision data) as a reference and determining its difference with the other. Thus, to decode, the reference vision data must exist regardless of being right or left vision data. Therefore, this situation also can be assumed to have scalable or ordered layers and so this document defines the term, stereoscopic video encoder, as a special case of SVC/MVC.

Radio bearers, in the form of wireless channels, can be supplied by various dimensions such as frequency, time, space (e.g. multiple antennas), and power channels or hierarchical modulation by allocating signal amplitudes in a complex plane. For the AVC and the SVC/MVC, each layer packet data can be delivered through these various dimensions of wireless channels. The quality of the multi-dimensional wireless channel transmitted by eNB varies according to the UE’s location and receiving conditions, such as shadowing or fading. Furthermore, the UE must determine its layers using SVC/MVC for display according to its display capabilities and/or power consumption budget.
Figure 1 shows an example of SVC/MVC layer aware transmission and terminal power budget control. In the figure, the various dimensional signals carrying the SVC/MVC layers are received by the UE in various environments, which makes it possible to adapt various radio conditions, receiving capabilities, and receiving power budgets in the UE receiver for better display experiences for the users.
2.1 SVC/MVC layer aware transmission at eNB
To compare AVC and SVC/MVC, this document refers to Table 2 in [3] and defines the following. Let radio resource group (RRG) M1 be a single layer bearer for AVC that has moderate quality and robustness (e.g. 16 QAM). Let RRGs N1 and N2 be two layer bearers for SVC/MVC layers (e.g. base and enhanced, or enhanced 1 and enhanced 2, respectively). RRG N1 is bearer layer 1 that has a low quality and more robustness (e.g. QPSK). RRG N2 is bearer layer 2 that has a high quality and less robustness (e.g. 64 QAM). Then, by comparing RRG M1 and the combined RRGs (N1 + N2), reference [4] shows that although the number of resource elements is identical, the combined RRGs (N1 + N2) result in higher data rates, thus, resulting in better radio resource efficiency. Moreover, the combined RRGs (N1 + N2) allow graceful degradation in MBMS. 
The uppermost section of Fig. 1 shows the transmission components at eNB. As shown in the figure, bearer layer 1 defined by the N1 layer carries Br, Bl, Er2, and El2 at times T1 to T4, respectively, and is a QPSK modulated signal. Bearer layer 2 is defined by the N2 layer carries Er1, El1, Er3, and El3 at times T1 to T4, respectively, and a 64 QAM modulated signal. 
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Fig. 1. SVC/MVC layer aware transmission and terminal power budget control.
2.2 Terminal power budget control and SVC/MVC layer aware receiving
In the same manner when using the AVC 2D codec for 3D data, backward compatibility is an important issue for the MVC codec for 3D. Furthermore, because these codecs guarantee scalability, only the base or lowest layer can be used for decoding; at the same time, the remaining layers can be ignored. Moreover, the scalable codec allows a graceful degradation service to be supplied by the terminal power budget control as well as UE location. 
Graceful degradation according to the UE location is explained by the following [3]. RRG M1 is for AVC with only one layer and is modulated by 16 QAM; therefore, the coverage is 90%. RRG N1 is for SVC and is modulated by QPSK, so the coverage is 100%. RRG N2 is also for SVC and is modulated by 64 QAM; thus, the coverage is 80%. 
Graceful degradation according to the power budget control is more explained as follows [6]. The SVC/MVC layers can also be carried by the time dimension signals; therefore, when receiving these signals, the UE can turn on the RF circuits for the required time slots for the SVC/MVC layers only. The shorter this time is, the more likely that battery power is saved. Examples of the UE cases (1 to 5) are shown in Fig. 1 and summarised in Table 1.
Table 1. UE Cases for Fig. 1 examples.
	UE Cases
	UE Location*
	UE Power Budget Control
	UE Display Capability

	1
	Cell Edge
	Power Saving
	2D QVGA

	2
	Cell Center
	Power Saving
	2D VGA

	3
	Cell Edge
	Power Consuming
	3D QVGA

	4
	Cell Center
	Power Consuming
	3D VGA

	5
	Cell Center
	Power Consuming
	3D HD


* “Cell Edge” and “Cell Center” indicate the bad and good reception areas (coverage), respectively.
3  Performance Analysis
In [5], the BLER and coverage results for different data rates of QPSK and 64 QAM are shown as described above. Furthermore, Table 1 in [6] illustrates the power consumptions of on or off durations in the RF section of the UE. According to these results, the UE power capacity can be defined as follows. As shown in Fig. 1, UE cases 5 and 6 have full power capacities and UE cases 3 and 4 may have half power capacities; UE cases 1 and 2 may have quarter power capacities. For example, the power savings can be predicted using Table 1 in [6]. If it is assumed that the relative power consumption is 4.1% for full power capacity, the power consumption for a quarter capacity decreases to 1.1%.
4 Conclusion

Based on the above discussion, it is proposed that a new terminal case of graceful degradation for power budget control be included in [1] and/or [2]; therefore, it will provide combined support for more elaborate heterogeneous devices with display dimension (2D or 3D), size, and quality differences. 
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