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1
Introduction
TDM pilot sequences (T-CPICH) for MBSFN IMB has not been finalized, but it is tentatively denoted as 16QAM modulation sequences in 15 SF16 channelization codes for the last 256 chips in each slot. In [1], a set of T-CPICH sequences are presented assuming the scrambling code indexes of {0, 128, 256, 384, 512, 640, 768, 896}. In this contribution, a couple of open issues for MBSFN IMB channel estimation are listed for further discussion.
2
Open issues
With regard to the design of T-CPICH sequences, a few issues need to be further discussed:
2.1 Definition of Noise Degradation Factor (NDF)

The definition of the NDF in T-CPICH optimization in [1] is slightly different from the one publicly known. The NDF in [1] is given by
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where yi denotes the complex composite (T-CPICH + P-CPICH) chip level sequence for i=1,2,…256 and (k denotes the kth element (k=1, 2,…128) of the DFT of the second half of yi (i=129, 130, … 256). On the other hand, the NDF is known as [2]
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where
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Note that the later equation holds for arbitrary sequences and the two equations are equivalent only for the special case when the sequences are perfectly cyclic. 

The definition should be agreed before we perform any optimization on T-CPICH sequences.

2.2 Overall sensitivity to noise degradation factor (NDF) and mean squared error (MSE) of the cyclic property
Channel estimation performance (assuming frequency domain estimation) depends on both NDF and MSE. However, the sensitivity of the channel estimation performance has never been studied with respect to NDF and MSE. In other words, it would be good to know what level of NDF and MSE, independently or jointly, can guarantee reasonable channel estimation performance.
Also, instead of frequency domain channel estimation, direct matrix inversion can be implemented since the pilot matrices are predetermined. In this case, the MSE requirement and cyclic property can be ignored and we can simply minimize the NDF.

2.3 Channel estimation performance (or NDF/MSE) sensitivity to P-CPICH_Ec/Ior variation

The T-CPICH sequences have been designed assuming a certain P-CPICH_Ec/Ior (e.g., -10 dB). When the network varies P-CPICH_Ec/Ior, the NDF and MSE might be affected. Before making a final choice on the T-CPICH sequences, the channel estimation performance sensitivity to P-CPICH_Ec/Ior needs to been studied. In other words, we need to understand how robust is the final T-CPICH design to different P-CPICh Ec/Ior settings.
2.4 Trade-off between NDF and Transmit Signal Accuracy
The NDF can be reduced by adopting a higher order modulation in T-CPICH sequences. In general, 16QAM T-CPICH has a lower NDF than QPSK and 64QAM T-CPICH has a lower NDF than 16QAM and so on. On the other hand, a higher order modulation may increase the PAPR, which could result in more nonlinear distortion of the transmitted signal. Trade-off between the NDF and PAPR is not clear at this point.
3
Conclusions
A list of open issues related to the design of T-CPICH sequences for IMB has been discussed. It is proposed that the final choice of T-CPICH sequences be made after these issues have been taken into account.
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