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1 Introduction
This document contains proposed definitions for the common control channel power and parameters to be used for performance and RRM requirements. [1] and [2] provide more background.
2 Definitions

2.1 Transmitter
For the total transmit power we define
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with Ptot  the total output power of the transmitter over an OFDM symbol at the antenna port, S(f) the spectral density and Wconf  the maximum transmission bandwidth configuration of the cell. The integral is taken over the [transmission bandwidth configuration after FFT].
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Figure 1 Definition of Channel Bandwidth and Transmission Bandwidth Configuration.
The useful energy of any channel “xCH” w r t that of the RS is
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where the factor on the right-hand side corresponds to the PDSCH-to-RS EPRE ratio P_A  but applied to the a common channels in case boosting is discussed for these too. We assume that all RE of a channel are allocated the same energy within an OFDM symbol and therefore drop the subcarrier index k. In symbols not containing RS the xCH energy may be different:
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These quantities may change on a semi-static basis.

Useful energy: the energy captured during a RE excluding the CP (i.e. received over the duration 1/subcarrier spacing), which is consistent with the EVM definitions for the eNodeB. This means that  = 0 in [1]. 
2.2 Receiver

The average received PSD is
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   (could be [dBm/15kHz], [dBm/7.5kHz] or  [dB(mW/Hz)])
with R the power spectral density of the received eNodeB signal within an OFDM symbol at the receiving antenna output connector. The integral is taken over the [transmission bandwidth configuration after FFT].
Parameters to be used for performance and RRM requirements are

[image: image6.wmf]s

E

ˆ


defined as the received energy per RE during the useful part of the symbol, i.e. excluding the cyclic prefix. 
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the power spectral density of a [band limited] white noise source (simulating eNode B transmitter impairments) as measured at the eNode B transmit antenna connector(s). (corresponds to 
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the received power spectral density of the total noise and interference as measured at the UE antenna connector at a time and frequency corresponding to a certain RE (corresponds to 
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 minus the own-cell signal)
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the power spectral density of a white noise source (simulating interference from cells, which are not defined in a test procedure) as measured at the UE antenna connector. [the ratio of the power integrated over the subcarrier bandwidth and the said bandwidth] (corresponds to 
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the power spectral density of the total input signal at the antenna port (including the own-cell signal)
The unit for all parameters above is [dBm/15 kHz], which can be interpreted as either a spectral density (the mean power measured within a resolution bandwidth of a subcarrier spacing) or an energy since the same unit as Ws.

The intention of 
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is to be able to separate different sources of interference in cases for which this is needed. 
The SNIR per RE of the signal considered can be given as 
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, the interference of the latter is not necessarily white.
If more antennas considered one could use the notations 
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 for port p.
3 RSRP
The RSRP is per RE and is measured during the useful part of the received signal [after FFT]. The definition in TS 36.214 should then read
	Definition
	Reference signal received power (RSRP), is defined  as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.

For RSRP determination the cell-specific reference signals R0 and if available R1 according TS 36.211 [3] can be used.

If receiver diversity is in use by the UE, the reported value shall be equivalent to the linear average of the power values of all diversity branches. 

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


Note 1: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
Note 2: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
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