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1. Introduction

The current assumption is that both localized and distributed FDMA will be considered in order to support both frequency-adaptive and frequency-diversity transmission. The multiplexing between localized and distributed transmission can be done either the time (TDM) or frequency (FDM) domain. Pure time domain multiplexing means that the whole bandwidth is allocated either to distributed or localized FDMA[3]. In frequency domain multiplexing, it is possible to optimally divide the bandwidth between distributed and localized transmissions [1]. In this contribution we compare these two approaches from the performance point of view. Finally, the preferred solution is presented.

2. Discussion

The merit of allocating larger bandwidths for distributed FDMA is the frequency diversity gain. The drawback of the larger bandwidth is a higher channel estimation loss due to the high repetition factor needed for supporting a reasonable number of users. Thus, the bandwidth allocation becomes a trade-off between diversity gain and loss due to channel estimation error.  
Figure 1
 compares the BLER performance of distributed FDMA in the TU channel for 1.25 MHz and 5 MHz bandwidths with perfect and real channel estimation. Taking real channel estimation into account, the diversity gain from having a larger bandwidth is almost negligible. Note that we are assuming 288 used sub-carriers in a 5 MHz bandwidth, 16 simultaneous users and 18 sub-carriers per user. Repetition factor (RPF) of 4 and 16 are used in the 1.25 MHz and 5 MHz case respectively.

The channel estimation error is described in more detail in Figure 2, which shows the imperfection of MMSE channel estimation
 in the interested SINR. Staggering of pilot sub-carriers between pilot blocks is assumed and the total number of pilot pins equals to number of data pins. It can be seen that the higher repetition factors suffer in SNR performance at the cell edge. 

From this we conclude that higher repetition factors should be avoided by utilizing FDM between localized and distributed FDMA. Further, we emphasize the importance of continuous transmission from the cell edge data rate point of view. Also, we note that the channel estimation performance could be significantly improved by utilizing time averaging over multiple sub-frames.

.
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Figure 1 BLER performance in TU-30 channel. for 1.25 and 5 MHz bandwidths
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-10

-9

-8

-7

-6

-5

-4

-3

-2

-1

0

-12 -9 -6 -3 0 3 6 9 12 15

SNR  [dB]

SNR Loss  [dB]

RPF=1

RPF=2

RPF=4

RPF=8

RPF=16

RPF=32


Figure 2 SNR loss due to MMSE channel estimation error
3. Conclusion

We propose using FDM multiplexing between localized and distributed FDMA.
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Text proposal

9.1.1.3
Channel coding and physical channel mapping
Similar to the downlink, the current assumption is that uplink channel coding for Layer 3 information is based on current UTRA release 6 Turbo coding, possibly extended to lower rates by the extension of additional code polynomials, extended to longer code blocks, and modified by the removal of the tail. However, also similar to the downlink, the use of alternative FEC encoding schemes could be considered if significant benefits in terms of complexity and performance could be shown. 

To achieve high processing gain, repetition coding can be used as a complement to FEC.

Uplink channel coding for lower-layer control signalling is TBD.
The control channel is multiplexed in time domain and may preferably be mapped on the symbols from which the CP is constructed. The control channel may be transmitted in one or more data block (number and position are FFS)
Distributed and localized transmissions are multiplexed in the frequency domain. 
---------------------------------------------- End text proposal ----------------------------------------------

�2D Wiener filter,   SNR and channel coherence bandwidth is assumed to be known





