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1 Introduction

One of the main topics for the SI eDDA [1] is to investigate the impact of the diverse data transmission on network signalling overhead and resource utilization efficiency and the key problems causing large signalling overhead and UE power consumption. To achieve trade-off between signalling overhead and UE power consumption, four possible solutions are proposed in [2],
1) Full Connected-DRX, 

2) Network based dormancy timer, 

3) UE initiated dormancy (Note that UE initiated dormancy is not supported by LTE), 

4) Mobility based network initiated dormancy

Since the background traffic is featured by small packet transmission with long packet interval, keep UE always in RRC connected state is one feasible way to reduce signaling overhead caused by frequency RRC release and connection procedure. In this way, DRX configuration is critical to reduce the power consumption for users.
In this contribution, we discuss the DRX configuration of the LTE networks for the diverse data applications.
2 Discussion

The configuration of DRX affects both the UE power consumption, packet transmission delay and mobility performance. By setting large DRX cycle with small RX on time, UE power consumption is low while it induces large packet transmission delay and bad mobility performance. From RAN2 #76 meeting, the performance of DRX configuration has been evaluated by several companies [3][4][5][6]. According to simulation results, it can be concluded that 

1) The long DRX cycles have large beneficial effects on UE power consumption, while the performance of all delay sensitive applications (also network initiated control procedures) will degrade as the length of each regular DRX sleep increases. [3]
2) For background traffic with full connected DRX, DRX inactivity timer has less impact on the power consumption compared to the impact of DRX cycle length, especially for low to moderate DRX cycle length. [4]

3) DRX configuration has large impact on UE mobility performance. The impact of DRX on the handover performance is primarily due to that the measurement frequency decreases with increasing DRX cycles. For the high speed UE using long DRX cycle, because the measurement reporting and handover procedure cannot be done timely due to long measurement period, there is a high probability of RLF. [5]
4) With low mobility or no mobility cases, UE kept in RRC connected state is preferred and long DRX cycle length should be used for power savings. With high mobility cases, UE kept in RRC connected idle state or in RRC connected state with short DRX cycle length is preferred [6].
From the former evaluations, it can be seen that the DRX configuration should jointly consider the profile of the traffic, the user mobility status, and UE power consumption. Therefore, if the network control will be kept, it is critical for the network to achieve all sufficient and up-to-date information about all affecting user parameters in order to be able to make correct decisions for configurations and connection control aiming to achieve optimized network operation and minimized power consumption at the UEs. According to the legacy definition of the LTE networks, it is not possible to know the exact related UE information. Furthermore, it may not be straightforward to determine what type of traffic is generated, i.e. whether it is just background traffic, or if the traffic is generated while actively using certain application.  
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Figure 1 DRX cycles of LTE networks
According to the legacy definition of the DRX configuration, two DRC cycles are supported by LTE networks. As shown in Figure 1 [7], short and long DRX cycles are defined for UE to save power during no data transmission stage. As defined, UE will go into short DRX cycle if configured after timer T1 expires. Thus any data activity triggers more active PDCCH monitoring. If there is still not data transmission after timer T2 expires, UE then goes into long DRX cycle to save power further. For background traffic this may not always be the best. An infrequent keep-alive message can always wake up the UE from long DRX cycle. Then, the UE has to go back to long DRX cycle after both T1 and T2 expire, considerable amount of unnecessary UE power consumption generated. If network has the information of UE traffic profile, UE can be transited to long DRX cycle directly by RRC signalling for power saving. 
· Proposal: It is kindly to ask RAN2 to consider the possible enhancement of DRX configuration assisted by UE information without impacting the UL capacity much. 
3 Conclusion
In this contribution, we discussed the DRX configuration of LTE networks for background traffics. The aspects that affect the DRX efficiency were analysed. We proposed that 
· Proposal: It is kindly to ask RAN2 to consider the possible enhancement of DRX configuration assisted by UE information without impacting the UL capacity much.
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