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1 Introduction

This contribution provides a technique to maximize the total quality of service (QoS) in wired and wireless networks through a multiple stream data transmission scheme with a cross-layer approach. In a video streaming service, for example, a video server located on the network side transmits and the user equipment (UE) receives a high-quality video stream that consists of many different layered data streams in a good radio condition. However, in a bad radio condition, such as a fast fading condition in a high-speed mobile user or with a weak received signal of a mobile user located at a cell edge or in a shadowing region, the UE can only receive a small number of packets in time. Thus, video display interruption can frequently occur. To prevent this, the scheduler must assign the essential basic layered data stream first for the UE so that it can display the video without interruption despite the possible degradation of the video quality. As a result, the system can enhance the QoS with this method.
2 Discussion

Figure 1 shows the dependencies among the Scalable Video Coded (SVC) frames or sub-layers. In this figure, the SVC streams are divided into sub-layers that have spatial (D), temporal (T), quality (Q) scalabilities with dependencies on one another. Therefore, one frame can be represented as follows:
(D, T, Q) = (d, t, q) where ∀ d, t, q= 0, 1, 2 , ∙∙∙∙∙∙
For simplicity, we can bind three dependencies into one metric L (= d+t+q ). Hence, the frames with small values of L have greater priority than those with large values of L. Among the L’s with identical values, the priority is determined in the order of T. Q. and D, which gives highest quality gain.
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Fig. 1. An example of dependency among frames in H.264 SVC 
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Table 1 shows an example of the QoS mapping of the SVC L metric in the media layer and network layer, consisting of an internet protocol (IP) network (e.g., a wired network) and the Long Term Evolution (LTE) network (e.g., a wireless network). The first and second columns in the table show the one-to-one mapping between the metric L and the priority_id located in the Network Abstraction Layer (NAL) extension header (6 bit). The third column shows the mapping relationship of the Type Of Service (TOS) for internet protocol version 4 (IPv4) or the Traffic Class Bits located in the header of the IPv6 packets. The two rightmost columns show the mapping relationships of the QoS identifier (QCI) and Allocation Retention Priority (ARP) in the LTE network, respectively. A more detailed operation example is provided in Appendix A.
Table 1. An example of QoS mapping

	H.264 SVC

Sub-layers (d,t,q), L
	NAL extension

“priority_id’ 
	IPv4/IPv6 Precedence
(note 1)
	LTE Network

	
	
	
	QCI 

(note 2)
	ARP
(note 3)

	(0,0,0), L=0
	0
	111 (highest)
	QCI 5 (PER=10-6 , 100ms)
	2

	(0,1,0), (0,0,1), L=1 
	1
	110
	4 (PER=10-6 , 300ms)
	3

	(1,0,0), L=1
	2
	101
	6 (PER=10-6 , 300ms)
	4

	(0,1,1), (0,2,0), L=2
	3
	100
	8 (PER=10-6 , 300ms)
	5

	(1,0,1), (1,1,0), L=2
	4
	011
	9 (PER=10-6 , 300ms)
	6

	(0,2,1), (1,2,0), L=3
	5
	010
	3 (PER=10-3 , 50ms)
	8

	(1,1,1), L=3
	6
	001
	7 (PER=10-3 , 100ms)
	9

	(1,2,1), L=4
	7
	000
(lowest)
	2 (PER=10-3 , 150ms)
	10

	….
	….
	
	1 (PER=10-2 , 100ms)
	….



Note 1) IP precedence has only 3 bits. If more differentiation is needed, other bits can be used.



Note 2) Upon the given requirements of the PER and delay, the PER is considered first for QCI priority, followed by the




  delay attribute. 


Note 3) The priorities of ARP numbered 1, 7, 12 and 13 are reserved for service provider or emergency use. 
3 Conclusion

We propose that this scheme be inserted into the next version of TR document (e.g., Release 11).
4 Appendix A.
Table A. An example of a QoS mapping operation using a cross-layer approach

	 Protocol Layers
	Mapping info location
	Example Operation Method

	Video Layer
	One-to-one mapping between the metric L and the priority_id located in the Network Abstraction Layer (NAL) extension header (6 bit)
	Performing by API or by accessing between the video layer and transport layer

	Transport Layer
	Mapping relationship of TOS (type of service) for IPv4 (internet protocol version 4) or Traffic Class Bits located in the header of IPv6 packets
	Performing by API or by accessing between the IP layer and the MAC layer and the packet operation (e.g., this scheme is similar to the scheme for constructing firewalls) 

	Link Layer
	Mapping relationships of QCI (QoS identifier) and ARP in the LTE network
	In the PDCP due to packet unit processing and before ciphering / The information in the PDCP can be delivered to the MAC by defining internal primitives 


_1358696477.unknown

