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1 Introduction
Relay technology in the LTE-Advanced system brings many advantages, such as improving throughout of UE at the edge of cells, extending coverage and increasing capacity [1]. Currently, different kinds of relay operation modes have been proposed, including amplify-and-forward L0 or L1 repeaters, decode-and-forward L2 relaying and self-backhauling L3 relaying. Many documents and investments discussed the pros and cons of each type of relay nodes [2]. Obviously the application of single mode relay node in one donor cell has been already accepted widely. Additionally, the hybrid mode relay node (for instance, L0/L2 modes or L1/L2 modes) was recently suggested [3].  
This contribution proposes an approach for flexible selecting different relay operation mode based on user’s QoS traffic type. Depended on the characters of traffic data types, the suitable relay node operation mode would be selected and provided services. Since this method could take advantage of different kinds of relay nodes, it could improve services quality, increase the user’s throughput at the cell edge and extend cell coverage. 
2 Discussion 
In LTE-Advanced system, several relay nodes include amplify-and-forward L1 repeaters, decode-and-forward L2 relaying and self-backhauling L3 relaying. Meanwhile, in one area there exist various kinds of traffics with different characters. If the system load increases, it is important and necessary to prioritize the different services based on their requirements. This prioritization is named QoS differentiation [4]. Traffic QoS classes are divided according to transfer delay, bit rate, traffic handling priority, re-transition requirements, etc. This contribution will propose how to use traffics QoS differentiation to select relay node operation modes in order to improve services quality and system performance.
First of all, different relay operation modes and their suitable traffics are discussed. 
L1 relay node, also named repeater, is able to amplify and forward signals directly. It not only has less latency and low cost, but also it does not introduce duplex loss if the processing delay in the relay node can be kept within cyclic prefix. However, L1 relay node could introduce interference on the physical layer. Moreover, it could amplify and forward the noise signals as well as the valuable data [5]. After considered pros and cons of L1 mode relay node, it is appropriate to employ L1 relay node for delay sensitive traffics, such as conversational services, VoIP, video telephony etc. 
L2 relay node has the ability to decode and forward relay signals, schedule radio resources and link adaptation on the access link. Additionally, L2 relay node could allow about 3ms operation delay due to physical layer and MAC layer transmission. Since L2 relay decode and re-encode signals, few noise or interference could be forwarded. With the link adaptation ability, L2 relay could effectively improve SINR and extend coverage [6]. Due to allowance of some delay, low errors and resources scheduling properties, L2 mode relay is suitable to serve streaming traffics with requirements of guaranteeing bit rate and bandwidth, such as Mobile TV, streaming, download, etc.
Similar with the small eBS, L3 relay has the partial or fully functions of RRC used to reduce errors and enhance mobility management. Particularly, the “self-backhaul” character could support re-transition and acknowledge aimed to improve service quality. But the total transmission delay from the source to the destination could be increased significantly. Moreover, more signaling transition would increase system overhead and loads [7]. After taking into account the above characters, L3 relay is more suitable to deal with delay insensitive and request response pattern traffics, such as interactive traffics, background traffics, Push-to-talk, browsing, internet access, SMS, MMS, and so force. 

Secondly, based on the traffic types, selection strategy of relay mode is presented. Generally, in one donor cell there exist various kinds of user traffics with different QoS requirements. If the number of users is getting too high, due to the lamination of relay node, the services quality will become bad. Under this situation, using different QoS traffics to select appropriate relay operation mode could improve the services quality, increase capacity and system performance. 
Table 1 illustrates the types of serving QoS traffics and the properties of suitable relay node operation mode. Consequently, based on user traffic types, the suitable operation mode of relay node will be selected to appropriately handle the transmitted signals. For instance, L1 mode relay node with less latency and low cost is employed for the delay sensitive traffics. Utilizing L2 mode relay node for streaming traffics not only could guarantee bit rate and bandwidth, but also can tolerant some delay variations. It would make best use of L3 mode relay to deal with delay insensitive, request response pattern and guarantee bit rate traffics. 
Table 1 Different Servicing QoS Traffics and the Suitable Relay Modes
	Relay Mode
	characters
	Servicing traffics

	L1 relay mode
	- amplify and forward signals
- introduce interference

- low delay
	- delay sensitive traffics

- guarantee bit rate

	L2 relay mode
	- decode and forward signals

- schedule radio resources 

- link adaptation

- allowance of some delay

- low errors
	- guarantee bit rate

- request bandwidth

- tolerant some delay variations

	L3 relay mode
	- mobility management 
- partial or fully functions of RRC

- allow re-transition and acknowledge

- total delay high

- low errors

- high overhead
	- delay insensitive
- request response pattern



3 Conclusion  
This contribution discussed one approach for flexibly selecting relay operation mode based on the different user QoS traffics. This flexible strategy could take advantage of each kind of relay aimed to service various QoS traffics, such as delay sensitive traffics, guarantee bit rate traffics, request bandwidth or re-transition traffics, etc. Hence, this relay mode choosing approach could improve serving quality, extend cell coverage and capacity, increase system efficiency, as well as reduce overhead, latency and cost. 
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