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1. Introduction
In the RAN #51 meeting, a new study item, Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation, is created [1]. There are two objectives included in this study item. One is to investigate the benefit of flexible TDD configuration based on traffic conditions; the other is to deal with the issue of co-channel and adjacent channel interference.
We discuss the traffic scenario which will benefit from the flexible TDD configuration in this contribution. It will provide us with one of the inputs to determine the time scale for UL/DL reconfiguration.
2. Traffic characteristics for dynamic UL/DL reconfiguration 

In current LTE specification, seven different configurations are defined to represent different UL/DL radio subframe allocation ranging from 40% to 90% DL subframes. Currently, these seven UL/DL configurations are configured in a semi-static fashion. This may not fit the real world traffic conditions. We provide the following scenarios for discussion.
2.1. Small cell with few users
For small cell such as pico or femto cell, the number of served users is small, usually one to five users. The traffic characteristic is heavily dictated by the individual user’s behaviour, e.g. power on/off and application type. The traffic loading ratio on UL/DL is expected to vary relatively fast.

Here we take network gaming application as an example and look at traffic model in detail. We consider circumstances where several people in a room or a coffee shop, severed by a well loaded femto or pico cell, like to play a fast action multi-player video game together.

Tables 9 and 10 below, copied from [2], show the network gaming traffic modes for both uplink and downlink respectively. Here the focus of interest is the packet arrival parameter. As one can see, the uplink packet arrival time is every 40ms, deterministically; while the downlink packet arrival time is Largest Extreme Value distributed with a=55ms and b=6. We plot the PDF and CDF of downlink packet arrival time in Figure 1. It indicates that most of packet inter arrival time is concentrated within 50ms to 60ms with the 50 percentile value of about 56ms. Notice that this is per active client model. The actual multi-player packet inter arrival time will be smaller. With the QOS requirement on network gaming, it may be desirable to dynamically allocate the radio resources on UL/DL.
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Figure 1. DL Packet Arrival Interval (ms)


2.2. Large cell with mass calling event
Mass calling event usually happens during the event which has national or even global significance, such as major sporting and cultural events, for example, Super Bowl, the World Cup final or major news stories. The stadium or the event site is usually served by one or two macro cells. At one time when there may be some very interesting moments, a large number of people may all be shooting and uploading pictures or videos at the same time which requires more UL resource to accommodate it. Another time, they may all browsing web to look for relate news at the same time which needs more DL resource to handle it. However, this UL/DL ratio varying is expected to be at a much low frequency. Therefore, from pure traffic viewpoint, the need to reconfigure the TDD allocation may be very slow. However, if it is a multi-cell situation which is very likely the case, to deal with adjacent cell interference due to the TDD configuration change, it may still require a fast dynamic configuration update.
3. Conclusion

We discussed the both small and large cell traffic scenarios for dynamic UL/DL TDD configuration. There is a need to adapt the UL/DL configuration based on the real life traffic. However, for large cell cases, the UL/DL adaptation can be slow if purely considering the traffic need. For the small cell case, the updating frequency could be as small as in the order of few tens millisecond.
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