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1. Introduction
Current HSDPA uses the fixed TTI length of 2 msec and it is currently under investigation whether the fixed TTI provides a good transmission efficiency with even shorter sub-frame length of 0.5 msec. Especially when the available data rate is so low, a RLC SDU (i.e. IP packet) has to be transmitted over separate multiple MAC PDU (such as MAC-hs PDU) which could result in an unnecessary transmission inefficiency. To overcome this problem, currently there are two proposals (dynamic and semi-static TTI length) [1] [2] under consideration and, in this contribution, we present our initial view on these alternatives.
2. Discussion

The benefits of the dynamic TTI over the static TTI are illustrated in this figure 1. In this example, we assumed that a RLC SDU are segmented into 5 MAC PDUs due to channel quality of UE. For the case of static TTI, each MAC PDU contains a MAC header and CRC whereas only one MAC PDU is required for the case of dynamic TTI (therefore one MAC header and CRC). Therefore we could observe 5 times MAC level overhead reduction shown in this example by use of dynamic TTI. 

From the physical layer point of view, in static TTI case, each segment of RLC SDU has to be transported by HARQ processor hence requiring MCS, ACK/NACK info for each processor. Then the dynamic TTI can also reduce this physical layer overhead by 5 times as shown in this example. 
One more benefit of having dynamic TTI would be the delivery of whole RLC SDU could be faster than static TTI.  This is because all HARQ processors have to be completed to deliver a RLC SDU in the case of static TTI (see the example shown in figure 1 as well).
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Figure 1: Comparison of Static and Adaptive TTI
Based on above observation, it seems there are several benefits of having a longer TTI in reducing both MAC and PHY overhead. However, we question whether same benefits can not be obtained by having semi-static TTI instead of fully dynamic TTI control. 

The figure 2 below illustrates the operation of both adaptive and semi-static TTI. In case of a dynamic TTI, the number of concatenated sub-frames is dynamically controlled by the node B scheduler. The scheduler controls the TTI length based on channel quality indicator reported from UE. If UE reports a low MCS which requires a segmentation of RLC SDU, then the node B scheduler extends the TTI length in order to transmit the SDU without segmentation.
In case of a semi-static TTI, the node B takes a long term measurement of UE CQI reporting and decides which TTI length to be used in long term manner. If the long term averaged CQI is constantly below the MCS level which requires the RLC SDU segmentation, then the node B scheduler could change the TTI length to longer length in order to avoid the SDU segmentation. 
Hence, it can be seen that both semi-static and dynamic TTI approach allows reductions of segmentation MAC and PHY overheads. 
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Figure 2: Comparison of semi-static and dynamic TTI
3. Conclusion

In this contribution, we see some merits of having longer TTI in terms of physical and MAC layer overhead reduction. However we could not see obvious benefits of fully dynamic control of TTI. Hence NEC proposes RAN2 to adopt 

· semi-static TTI as a baseline scheme for reduction of MAC and PHY layer overhead and study further a need for dynamic TTI.
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