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1 Introduction

The traditional cellular communication systems were designed for some typical voice services with the assumption of symmetric downlink and uplink traffic ratio in one cell, e.g. the symmetric paired spectrum for Frequency Division Duplex (FDD) systems. However, this static allocation of the frequency resources between downlink and uplink transmission in LTE is not efficient to support dynamic asymmetry cell traffic. Accordingly, we propose to investigate the evolution of LTE for traffic adaptation. Especially, we propose a more flexible way of utilizing the static allocated paired spectrum, with the possibility of exploiting the spare time slots or frequency resources in LTE uplink band (or downlink band) for the low power downlink (or uplink) transmission, termed as flexible duplex[1]. 

This paper provides the motivations of further evolving LTE for a more flexible and efficient traffic adaptation, for the study proposal in Rel-13 [2]. 
2 Network Traffic Characteristics
2.1 Typical MBB service characteristics
With the boosting of mobile broadband services in recent year, more and more popular services have the characteristics of asymmetric downlink and uplink bitrates, where many are downlink heavy, and some are uplink heavy. Table 1 shows the characteristics of some popular internet services, e.g. the online video, downloading and web browsing services are typically DL heavy, while social network and some P2P sharing is usually UL heavy, It worth to note that the ratio may vary due to the upgrade of screen sizes of PC and terminals, as well as user habits.
Table 1: UL/DL traffic ratios of different service types
	Service type 
	UL/DL ratio -average 

	Online video 
	1:37 

	Software download 
	1:22 

	Web browsing 
	1:9 

	Social Netwok Service
	4:1 

	Email 
	1:4 

	P2P video sharing 
	3:1 


2.2 Hotspot network traffic statistics
In one cell, there are multiple users that may use different services. Such new types of services as above are more popular in hotspots, where small cells are deployed with limited number of active users per cell. In the small cell hotspot deployment scenario, the downlink and uplink traffic demand in one cell may fluctuate with times or places.  Figure 1 shows the practical traffic load statistic at a football game on one Sunday at some city in Europe. It can be seen clearly that, at some moments, the active users in a small cell would create more downlink traffic, while at some other moments the active users would create more uplink traffic.
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Figure 1:  UL/DL demand at different times
Recent years, the system experiences downlink heavy traffic more often, in which case DL band crammed with DL traffic would become the bottleneck in contrast to the lightly loaded uplink band, and vice versa. 

3 Proposal

Considering the imbalance between the static resource allocation and the varied and asymmetric traffic load between downlink and uplink, we propose to exploit flexible duplex in LTE system, in particular permitting the low power downlink transmission in FDD spare uplink subframes or frequency resources, by which FDD is able to support the similar feature as eIMTA in TDD system, i.e. the flexibility of dynamical traffic adapted resource allocation. The flexible duplex application is limited only for the low power small cell scenario, considering that DL transmission power of a small cell is comparable with a UE’s transmission power [3], which will not cause coexistence problem to the legacy uplink transmission.

As initially evaluated, DL throughput can be enhanced by 51% when 40% subframes of the FDD UL band can be used for downlink data transmission in addition to the FDD DL band.  [1]
We propose to set up a new SI [2] on evolving LTE with Flexible Duplex, which can start in Rel-13 in RAN#65.
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