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HSDPA TTI Length for TDD

1 Introduction

In RAN1/2 Ad-hoc meeting on HSDPA in Sophia‑Antipolis, France (5-6 April 2001) and RAN2#21 meeting in Busan, Korea (21‑25 May 2001), different TTI lengths for HSDPA were considered.

This paper discusses these TTI aspects from TDD point of view.

2 TTI Length considerations for TDD

In FDD, the transmission time on the Uu interface always equals the TTI length. This is in contrast to TDD, where due to the timeslot structure the transport block which arrives from higher layers at the physical layer in one TTI, will be transmitted via the Uu interface within the allocated number of timeslots within this TTI (e.g. the information of a 10ms TTI can be transmitted within one timeslot).

The TTI length highly influences the buffer-size for HARQ in the UE. This aspect has been investigated and buffer requirements for different HSDPA configurations, i.e. TTI lengths, were examined [1, 2, 3]. However, the maximum data rate linearly decreases with the TTI length if TTI length is < 10ms. Each transmission needs at least one uplink timeslot for HARQ acknowledgements. This reduces the number of available downlink timeslots due to the limited number of  resources . It is therefore necessary to balance between buffer requirement and maximum data rate.

The sub-frame segmentation and  sub-frame configuration in 1.28 Mcps TDD optimally assists a minimum TTI length of 5ms. A smaller length will not be supported without significant changes in the specifications, since this would require multiple switching points within one sub-frame. A 10 ms TTI for 1.28 Mcps would require asymmetric mapping of HS data and control channels to the sub-frames, and would therefore not be compatible with the 10ms TTI of Rel4 1.28 Mcps TDD. 

3.84 Mcps TDD allows a smaller TTI length than 5ms.  However, as mentioned above, this will decrease the maximum possible data rate by up to 50%, which is not acceptable. Therefore it is not the best way to reduce the buffer size by reducing the TTI length. The buffer size should rather be described in the UE capabilities. If a UE does not support the maximum  buffer size, less codes can  be assigned to it. This will lead to an adjusted data rate, without limitation of the system throughput. We therefore propose a minimum TTI length of 5ms for 3.84 Mcps and 1.28 Mcps TDD.

The frame configuration flexibility will be lost with a TTI length of 5ms in 3.84 Mcps. For further flexible frame configuration support, we propose to have an additional 10ms TTI as a second option. This will keep the freedom for the network operator to decide on the TTI length and allows the maximum system throughput. Whether UEs should be able to get full data rate with a 10ms TTI is FFS and should be derived from the UE capabilities.

3 Conclusion

The benefits of TTI length of 10ms and 5ms have been identified. Thus, we propose a 10ms and 5ms TTI as a working assumption for 3.84 Mcps TDD and a 5ms TTI for 1.28 Mcps TDD.
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