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1. Discussion
Currently, the basic OFDM parameters selected for the LTE downlink are: 

· Sub-carrier spacing (f = 15 kHz

· Normal cyclic prefix TCP ( 4.7 (s (5.2 (s) and extended cyclic prefix TCP-E ( 16.7 (s. The extended cyclic prefix is targeting multi-cell MBMS (MCH transmission) with SFN-based reception as well as deployments with very large delay spread.

Recently, is has been proposed [1] that the LTE downlink parameter “space” should be extended, primarily with a target to further  improve the LTE efficiency in terms of delivering multi-cell MBMS by means of SFN.
· Even larger cyclic prefix to enable SFN-based reception in case of larger site-to-site distance.
· Additional, reduced, sub-carrier spacing to allow for a larger cyclic prefix without an unreasonably large cyclic-prefix overhead.

One main argument against a smaller sub-carrier spacing has been the increased sensitivity to high Doppler spread and different kinds of frequency errors. Especially, it can be argued that, as multi-cell MBMS transmission must be dimensioned for the worst-case user, the robustness to high Doppler can not be compromised. However, a main reason for selecting a relatively high sub-carrier spacing (15 kHz) for LTE was that LTE should be able to provide very high data rates in high SNR/SIR scenarios. In such scenarios, impairments due to e.g. frequency errors must be kept to a minimum, justifying the 15 kHz sub-carrier spacing. However, in case of delivery of MBMS services over large cells, the worst case SNR will obviously be much lower, implying that sensitivity to frequency errors is less critical. Thus, from this point-of-view, the possibility to apply a additional reduced sub-carrier spacing for LTE can be justified.
From a UE complexity point-of-view it is our view that an extension of the LTE downlink parameter space is acceptable, assuming it can be done with minimal impact on the overall numerology structure. From this point-of-view, a reduced sub-carrier spacing should be exactly one half of the normal sub-carrier spacing, i.e. 7.5 kHz. Furthermore, the cyclic prefix should scale accordingly. 
2. Proposal

We propose the following to be considered:
· Extension of the current LTE downlink parameter “space” to include a reduced sub-carrier spacing 
(flow = (f /2 = 7.5 kHz

· In general define the cyclic-prefix lengths in terms of (the inverse of) the sub-carrier spacing, more exactly 
TCP = 9/128(1/(f  (10/128(1/(f) and TCP-E = 1/5(1/(f
Within a 1 ms TTI there will then be half as many OFDM symbols with the reduced sub-carrier spacing, compared to the normal sub-carrier spacing.
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