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1. Introduction
During the LTE Ad Hoc meeting in Helsinki, a reference pilot structure was agreed for the EUTRA FDD Downlink. For the pilot sub-carrier frequency spacing, a value of M=6 has been tentatively agreed with other values are suggested for further study [1].

In this contribution, we consider system design issues related to the choice of the pilot sub-carrier frequency spacing M. Based on these issues, we suggest that a value of M=4 is a more appropriate one.

2. Desired Downlink Pilot Properties
Based on agreed principles captured in [1], the downlink pilot should support the following properties (among others)
a) orthogonal patterns among sectors of the same cell

b) frequency hopping among adjacent cells

Moreover, the downlink pilot should allow the possibility for UE micro-sleep power savings, if such savings are feasible or meaningful.
The first property implies that the channel frequency response should be relatively constant over the frequency domain averaging period required for orthogonality. The analysis in [2] effectively suggests that for the staggered pilot in [1], a value of M=4 is preferable. For a TDM pilot, the equivalent value is M=2. However, the analysis in [2] also suggests that the current selection of the staggered pilot in [1] (M=6) also suffices for the vast majority of channels.
The second property implies that the pilot spacing should be such that adjacent cells can have pilots in different frequency sub-carriers. This requires that M is at least 3. From the frequency density condition placed by the first property, a TDM pilot cannot support frequency hopping. The staggered pilot in [1] with M=6 can support frequency hopping even with the pilots from two antennas placed in the first OFDM symbol while allowing for some control information, such as the UE identities or paging messages, to also be transmitted in the first OFDM symbol (and thus quickly decoded).
Supporting a possible UE micro-sleep mode requires that the shared control channel is decoded without relying on the second pilot signal. A value of M=6 in [1] may not suffice for many channels with long delay spreads while a value of M=4 adequately accommodates in practice the vast majority of channels (including all the ones considered in the EUTRA evaluation). For channels requiring even closer pilot spacing (M < 4), the UE may simply forgo the power saving option, if applicable, and achieve frequency density equivalent to M=2 by interpolating between the second and first pilot signals. However, with M=4, the pilots from 2 transmit antennas cannot be accommodated in the first OFDM symbol while achieving full frequency hopping (some limited one can still be achieved). 
The following conclusions therefore apply for the reference signal sub-carrier spacing:

· Softer handoff and micro-sleep power savings can be fully supported for all channels with a value of M=4 in [1]. However, M=4 does not allow the possibility of having the reference signals from 2 transmit antennas in the first OFDM symbol while maintaining the possibility for full frequency hopping (limited frequency hopping is still possible).
· Softer handoff and micro-sleep power savings can be supported in practice for all channels except ones with long delay spread for M=6 in [1]. For channels with long delay spread, these attributes may be avoided. Full frequency hopping is supported.
Based on the above considerations, we suggest that M=4 be the working assumption in [1].
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