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1. Introduction

For the downlink of the new LTE air interface OFDM is the most likely candidate. The air interface shall support bandwidth from 20 MHz down to 1.25 MHz [1].

A minimum TTI length of either 0.5ms, 0.625ms, or 0.667ms has been discussed at Athens WG1 meeting [2]. A shorter TTI length than currently defined in HSDPA is motivated by the stringent latency requirements.

At the same time the spectral efficiency should be increased by a factor of 2 .. 4.

We present some qualitative considerations on the TTI length when combined with low bandwidth modes.

2. Qualitative considerations on the TTI length

The smallest resource in an OFDM air interface is one subcarrier in one OFDM symbol interval. Physical channels are based on aggregations of these resources in the time-frequency plane often referred to as “chunks”.

Currently HSDPA operates with  a TTI of 2 ms. If the TTI lengths gets smaller, these chunks get broader in the frequency dimension, provided the size of the PHY transport block is kept constant. This is no problem for transmission modes with a large RF bandwidth, but for small bandwidth modes, the chunks will cover a considerable part of the whole bandwidth. E.g., with 1.25 MHz RF bandwidth and a TTI length of 0.5 ms, a PHY transport block of 480 QPSK symbols (960 bit) already covers the whole bandwidth, assuming 160 subcarriers in that band and 3 OFDM symbols in 0.5 ms, which is a possible setting (adapted from parameter set 2 of the OFDM SI [3]).

Such a PHY transport block of 960 bit is formed, e.g., from one single HSDPA MAC-hs PDU of 365 bit (21 bit header, one 336 bit MAC-d PDU and 8 bit padding) with a FEC coderate of approx. 1/3 and appropriate rate matching. Assuming a higher coderate still about half of the available spectrum is already occupied by one chunk. 

Frequency selective scheduling of multiple users in the downlink is an important means for achieving high (near channel capacity) spectral efficiency on the radio channel. If one user chunk already covers a great part of the available bandwidth, frequency selective scheduling is no longer possible. Interference coordination approaches also rely on the selective allocation of frequencies in defined frequency patterns.

Alternatively, the PHY transport block size can be decreased, i.e., a smaller TTI length corresponds to a smaller transport block size, thus keeping the extension in the frequency direction constant and permitting frequency selective algorithms. The chunks or frequency patterns then constitute a much smaller block of transport bits. But smaller block sizes in general decrease the error rate performance and the efficiency of the FEC mechanisms.

So in both cases the spectral efficiency is adversely affected.

3. Conclusion

We therefore propose to consider very carefully the exchange of small TTI length (i.e., latency) versus spectral efficiency for bandwidths below 5 MHz and possibly allow the minimum TTI length only for the larger bandwidth modes (greater than 5 MHz). This influences of course the minimum achievable latency for the low bandwidth modes. An example of an allocation of TTI length to RF bandwidths is given in the following table (the detailed values and the thresholds are FFS, also taking into account timing control and clock aspects).

RF bandwidth / MHz
Min. TTI Length / ms

1.25
1.0

2.5
1.0

5.0
0.5 or 1.0

10.0
0.5

15.0
0.5

20.0
0.5
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