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1. Introduction

This document presents simulation results for SVC Layer Aware Bearer Allocation in MBMS based on realistic video stream and recorded loss traces based on the channel model described in Annex A of the draft TR in [2]. The theoretical gain in terms of used channel capacity of using SVC in MBMS has already been shown in [1]. The same channel settings are used in this document to further analyze the performance of SVC in terms of video quality. The simulation results target the use case "SVC Layer Aware Bearer Allocation in MBMS" (see Section 6.1.2.3 [2]).
2. Channel settings
The analysis in [1] is based on three transmission scenarios. In order to preserve a satisfying coverage, this document only considers the most promising scenarios A and B which are again listed in Table 2.

	Scenario
	AVC
	SVC base layer
	SVC enhancement layer

	A
	MCS 1
	MCS 1
	MCS 2

	B
	MCS 2
	MCS 2
	MCS 3


Table 2: MCS levels for AVC and SVC layers for scenario A, B and C
The error trace files are generated in a simulation environment where single UE randomly traverses an MBSFN area that consists of 1 sector, 7 sectors or 19 sectors. Detail of the simulation settings is described in Annex-A of TR 26.9de [2]. Figure 1 shows an exemplary trace for a UE movement in 7 sector cell area. The distance between the measurement points is 1.5m, therefore total traversing distance is 18 Km (=12,000 x 1.5m). 
[image: image1.png]



Figure 1: UE movement in 7 sector cell area
A pedestrian walking speed is assumed, the UE is moving at approximately 3.6km/h (=1m/sec). Since the distance between the measurement points is 1.5m, the period between measurements becomes 1.5 sec (=5.4/3.6), and the total measurement time is 5 hours (=12,000 x 1.5sec / 3600sec). It is assumed that the BLER of a measurement point generally represents the average BLER experienced by the UE until moving 1.5m to next measurement point of .
3. Video coding

We compare an single layer AVC stream with an SVC stream using CGS with 2 layers. The source video consists of a concatenation of 5 different sequences, where each of the sequences has been encoded with a constant bit rate between 300 kbit to 350 kbit for AVC or slightly more for SVC. Both encodings provide similar video quality in terms of PSNR. The GOP size is 8 frames and the base layer/enhancement layer ratio in terms of bitrate is approx. 1:3 at a frame rate of 15fps. For SVC, we applied unequal random access point (RAP) frequency across the two SVC layers. The AVC stream and the SVC base layer have an RAP every 0.53 seconds whereas the SVC enhancement layers RAP interval is 2,13 seconds. All coding parameters can be found in Table 1.
Table 1: Bitrate and video quality of simulated video sequences.

	
	AVC
Bitrate

[kbit]
	AVC
PSNR [dB]
	SVC EL 
Bitrate
[kbit]
	SVC EL
PSNR 
[dB]
	SVC BL
Bitrate 
[kbit]
	SVC BL
PSNR
[dB]
	SVC 
BL ratio

	city
	338,65
	38,33
	356,92
	38,49
	115,35
	32,32
	0,32

	crew
	341,20
	36,11
	379,10
	35,76
	136,46
	32,14
	0,36

	harbour
	318,02
	31,33
	372,42
	31,52
	143,71
	28,18
	0,39

	soccer
	343,29
	36,91
	375,91
	36,67
	111,44
	31,54
	0,30

	circle
	340,93
	38,72
	321,36
	38,85
	152,13
	33,69
	0,47

	average
	336,41
	36,28
	361,14
	36,25
	131,82
	31,57
	0,368


4. Results

Due to the lower robustness for the SVC enhancement layer users will experience a graceful degradation behaviour when entering bad reception conditions. The simulation results analyze the average video quality degradation for each scenario experienced by a user during traversing the 5h simulation trajectories with transmission scheduling Scenario A and B (cp. Section 2) using AVC or SVC encodings (cp. Section 3). Figure 2 shows the average PSNR value for both scenarios and the three cell layouts whereas Figure 3 shows the PSNR degradation of SVC compared to AVC. Furthermore, Figure 4 shows the ESR over the used channel capacity taken from document AHIVCS-001 for the three cell layouts.
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Figure 2: Average PSNR using AVC or SVC for transmission scenario A and scenario B for 1 Cell, 7 Cells and 19 Cells sector cell area.
[image: image3.emf]0,0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

1 Cell 7 Cell 19 Cell

PSNR Degradation [dB]

Scenario B: PSNR Degradation

SVC PSNR Degradation

0,0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1 Cell 7 Cell 19 Cell

PSNR Degradation [dB]

Scenario A:  PSNR Degradation

SVC PSNR Degradation


Figure 3: Average PSNR degradation using AVC or SVC for transmission scenario A or B for 1 Cell, 7 Cells and 19 Cells sector cell area.
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Figure 4: Average erroneous second ratio (ESR) using AVC or SVC for transmission scenario A or B for 1 Cell, 7 Cells and 19 Cells sector cell area.
The results in Figure 2 and Figure 3 show, that the PSNR degradation of both scenarios and for all cell layouts is below 1 dB in terms of PSNR. Considering the more realistic 7 Cell or 19 Cell simulations, the PSNR degradation is even reduced to 0.3 or 0.05 dB for scenario A and 0.6 or 0.3 dB for the 19 cells deployment.
The ESR measurements in Figure 4 show the difference of base layer (SVC ESR_BL) and enhancement layer ESR (SVC ESR_EL). The ESR value for single layer and base layer is approximately the same for base layer and AVC single layer (AVC ESR). Whereas the required UCC is much lower for the SVC measurements than for the AVC single layer. 
5. Conclusion
The theoretical analysis in document AHIVCS-001 showed gains in terms of additional channel capacity or additional services that can be achieved when using SVC transmission combined with multi-level MCS allocation. In this document we analyze the quality degradation of the SVC approach compared to an AVC single layer transmission. While the degradation in terms of PSNR remains below 0.8 dB for scenario A and scenario B, a significant gain can be reported in terms of UCC. Thereby, having the same service coverage and the same initial video quality SVC allows to deploy 6.6 services while AVC single layer allows for 2.9 services.
6. Proposal

We propose to include the presented evaluation in Section 6.1.3 of the draft TR [2].
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