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1 Introduction
A few thoughts on the power setting for the E-UTRA performance tests and some little oddity follow below.
2  Power settings for boosted RS
If there is no boosting and the FRC occupied the entire transmission configuration, the received SNR for the data RE is the same as that for the entire signal:
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which is defined per OFDM symbol. For the one- and two-TX antenna cases specified thus far (the latter with boosting) 
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are constant throughout all OFDM symbols of the sub-frame and SNR thus remain constant. It is obviously straightforward to simply set the input level as to the constant
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 at a level sufficiently above the receiver thermal noise.
In practice the SNR will of course vary over the OFDM symbols in a sub-frame (for each TB) but for testing purposes this may be a slight complication when defining metrics and the actual power levels that should be applied to the DUT. Unless 
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the SNR will vary across the OFDM symbols (RS power is semi-static). A different SNR metric needed then, e.g. averaged over data-RE within a RB? It is perhaps easier to set the input level with the RS power subject to the data-EPRE ratios A and B:
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that stays constant. 
In the current version of the specification the boosting is expressed in terms of
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which is constant at least if only measured in symbols that contain RS. Here Ior refers to the total PSD from all TX antennas, and if we would like to keep it constant, then
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with n the number of TX antennas (but set n = 2 also for 4 TX transmit diversity). If the channel is normalized (precoders already unitary) then 
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is also constant. 
For the tests it is perhaps easiest to retain the SNR definition and assume that
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for both 2 and 4 TX antennas and assume that the boosting
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The SNR will then also remain constant. For these settings we have
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. (2.1) and (2.2) could be adopted for testing purposes, even if slightly better performance could be achieved with other power settings (e.g. 3 dB boosting for some 4 TX spatial multiplexing cases).

3 PDCCH power
Some of the tests have a quite low PDSCH test points, e.g. 2 TX single-layer spatial multiplexing at -2.5 dB, for which it may be problematic to receive the PDCCH that is less robust. It is therefore proposed to boost this channel (and obviously use the lowest code rate) in these cases so that


PDCCH_RA = PDCCH_RB = 3 dB
the maximum power setting in [1] (see also [2] Annex C) – whenever the bandwidth allows. 
4 Oddity
Finally, a little oddity for the power and energy definitions, the energy is defined as
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The received energy per RE during the useful part of the symbol, i.e. excluding the cyclic prefix, averaged across the allocated RB(s) (average power within the allocated RB(s), divided by the number of RE within this allocation, and normalized to the subcarrier spacing) at the UE antenna connector 
The issue is actually the unit of the energy, of course Ws or W/Hz (i.e. same as PSD), but the idea has been to express this in dBm/15kHz (the subcarrier power which is then a PSD if the division is carried out). Then we have that, numerically,
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for RSRP is also given as dBm/15kHz (a power). If we actually carry out the division, then 


[image: image15.wmf][

]

)

15000

(

log

10

ˆ

10

bandwidth

kHz

15

over

dBm

in

-

=

RSRP

RS

E

in dB[Ws] or dB[W/Hz]

Leave this calculation to the reader and use dBm/15kHz for energies too? Sometimes an energy, other times a power.
The “problem” is inherited from WCDMA: metrics like Ior are actually defined as power spectral densities in TS 25.101 but given as dBm/3.84 MHz.  
A test equipment must supposedly always measure a PSD as power over some measurement bandwidth… dBm/[some Hz].

References 

1.    TS 36.213v8.3.0

2.    TS 36.101v8.3.0 









_1283898302.unknown

_1283950732.unknown

_1283951483.unknown

_1283957560.unknown

_1283958469.unknown

_1283952330.unknown

_1283951320.unknown

_1283948881.unknown

_1283897518.unknown

_1283897897.unknown

_1283895279.unknown

_1283894713.unknown

_1283894991.unknown

_1268730447.unknown

