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1. Overall Description:

During discussions in RAN1 concerning the design of CSI (Channel State Information) RS for LTE Release 10, it was mentioned that RAN4 requirements on RE power control dynamic range might have an impact on the degree to which power boosting of CSI RS RE relative to PDSCH RE in the same OFDM symbol can be applied. 
The CSI RS design problem RAN1 considers currently involves various technology components such as FDM, TDM, CDM and CSM. Some CSI RS designs can in some cases involve boosting,within an OFDM symbol,  the EPRE of the CSI RS REs by a factor of 10log10(N) dB relative to the EPRE for PDSCH REs. For a single antenna port and on each CSI RS RE that is transmitted, all power from N-1 other REs is borrowed, which consequently are assigned zero EPRE (termed silent REs). CSI RS is QPSK modulated.
The silent REs of one antenna port are overlapping on the time-frequency resource grid with CSI RS REs corresponding to other antenna ports, making it important that the silent REs are sufficiently silent even with practical PA implementations. For example, an illustration of how the EPRE varies over the subcarriers for a single antenna port is provided in Figure 1 assuming that the CSI RS REs and silent REs are regularly spaced over the subcarriers of an OFDM symbol. Various degrees of irregular spacing are also conceivable.
RAN1 discussed the potential impact due to non-ideal PA behaviour resulting from the increase of dynamic range of EPRE within an OFDM symbol due to CSI RS boosting in the above mentioned manner.
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Figure 1: Example of EPRE variations for one antenna port over an OFDM symbol when 10log10(N) dB boosting is being applied.
2. Actions:

RAN1 kindly asks RAN4 to answer the following questions:
Q1: For a BS transmitting at an antenna with maximum power when all the REs have the same EPRE and using a PA corresponding to practical implementations, how is the noise level per RE due to non-ideal PA behavior on PDSCH REs, CSI RS REs and silent REs affected when the CSI RS is boosted in the above mentioned manner or conceivable manners using boosting values as implied by N equal to 2, 4, or 8? The power boosted REs can occur at one or two OFDM symbols in as often as every 5 ms. 
Q2: Are there any other foreseen impacts on other RF performance parameters, e.g. emissions, in relation to the CSI RS design problem that RAN1 should be aware of?
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