3GPP TSG-SA4#61
    Tdoc S4-100727
8 - 12 November 2010, Barcelona, Spain

Source:
ETRI
Title:
Efficient SVC/MVC Layer Aware Relays in IVS Use for High Quality Video in Bad Reception Areas 
Document for:
Discussion
Agenda Item:
10
1 Introduction

Graceful degradation using SVC as described in [1] and [2] is a good solution for broadcasting systems such as MBMS, but have a serious problem because it cannot provide high data rates for UEs located in the cell edge. This contribution proposes a cheap and efficient solution using SVC/MVC layer aware relays to solve the problem by relaying the data using high speed but short coverage bearers.
2 Graceful Degradation Using UEP and UEs in Bad Reception Areas 
In SVC schemes, base layer data are delivered to the terminal using a low speed but long coverage bearer (e.g. QPSK), while enhanced layer data is delivered through a high speed but short coverage bearer (e.g. 64 QAM). In order to provide high quality video and data rates for UEs located in cell edge areas, a SVC/MVC layer aware relay can be used to relay the data passing through high speed but short coverage bearers. The proposed method allows relays to be cheap and efficient for radio resources and then radio system capacities are increased.
Figure 1 shows SVC/MVC layer aware transmitting and receiving using the power budget control and SVC/MVC layer aware relay. In the figure, UE case 3 is located in the cell edge and thus cannot receive high speed high layer data which results in only being able to display 3D QVGA. Other UE cases are shown in Fig. 1 of [3]. The next section describes an IVS use for high quality video in bad reception areas using the SVC/MVC layer aware relay in more detail and also describes the reason for the staircase shape in UE case 6.
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Fig. 1. SVC/MVC layer aware transmitting and receiving using 
power budget control and SVC/MVC layer aware relay. 

(See Fig. 1 in [3] for full details of case 1 to 5.)
3 SVC/MVC Layer Aware Relays in IVS Use for High Quality Video 
Figure 2 illustrates an operation where the radio channels for high data rates and high quality layers result in short coverages that can be extended by SVC/MVC layer aware relays. UE case 6 in Fig. 1 demonstrates the use of a half duplex relay as shown in Figs. 2 and 3. By using a full duplex relay, UE case 5 in Fig. 1 of [3] may be possible at the cell edge area, but full duplex relays are often expensive. Therefore, this contribution describes the scenario with a half duplex relay.

In Fig. 3, during the first time slot T1, radio resource group (RRG) N1 with a low speed QPSK modulated signal with Br and Bl can be delivered from eNB to a far located/distant UE with a low error probability. However, it is difficult for RRG N2 with a high speed 64 QAM modulated signal with Er1 and El1 to be delivered to a distant UE. Instead, the relay near the eNB can receive the RRG N2 with high speed 64 QAM modulated signal with Er1 and El1, as well as the QPSK modulated signal with Br and Bl. During the following time slot T2, RRG N1 with Er2 and El2 can be delivered from eNB to a distant UE with a low error probability. However, it is also difficult for RRG N2 with Er3 and El3 to be delivered to a distant UE. In time slot T2, the relay can send a high speed 64 QAM modulated signal with the previously received Er1 and El1 to a nearby UE using RRG F1. Therefore, the system can supply high speed/high quality video services in bad reception areas. RRG F1 can be re-used because the relays form microcells and are geographically separated from and cannot interfere with each other; thus, the radio resource use efficiency is also increased.
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Fig. 2. IVS use for high quality video in bad reception areas 
using an SVC/MVC layer aware relay.
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Fig. 3. Time diagram for SVC/MVC layer aware relay operation.
4 Service Performance Analysis
In broadcasting services, traditional services have been designed to supply services for UEs located in cell edges or bad reception areas. This results in the UEs located in the cell centre having low quality services because the eNB transmits only low speed data for UEs located at the cell edge as the reference. Reference [5] suggests an SVC layer aware bearer allocation to provide graceful degradation in UEs located at cell edges or in bad reception areas; thus, the UEs located in the cell centre can obtain high quality video services while the UEs located at cell edges will have low quality services [1][2]. This contribution suggests a method for high quality video in bad reception areas using SVC/MVC layer aware relays. Table 1 shows the service performance improvement between these two cases (UE cases 3 and 6). As shown in Table 1, the maximum possible service quality for UE case 3 is 3D QVGA, but the maximum possible service quality for UE case 6 is 3D SD. This improvement is made possible by using SVC/MVC layer aware relays.
Table 1. UE Cases for Fig. 1 examples (see Table 1 in [3] for full details).
	UE Cases
	UE Location*
	UE Power Budget
	UE Display Capability

	3
	Cell Edge
	Power Consuming
	3D QVGA

	6
	Cell Edge
	Power Consuming
	3D SD


* “Cell Edge” indicates a bad reception area (coverage).
5 Conclusion

Based on the above discussion, it is proposed that a new IVS use for high quality video in bad reception areas using SVC/MVC layer aware relay [4] be included in the TR.
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